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STATUS OF THE WOMA, ASPIDITESRAMSAYI, IN 
SOUTH-WEST WESTERN AUSTRALIA 

li'.lw Yh 


INTRODUCTION 

It has been widely publicised that the 
south-western population of the Woma 
or Sand Python Aspidites ramsayi is 
critically endangered (Smith. 1981: 
Barker & Barker, 1994; Bush ec al., 
1995; Cogger et al. 1993 and Pearson 
1993). To elaborate further on the 
south-western Woma's status the 
following is quoted from Smith (1981) 
"About 80% of the Western Australian 
Museum's accessions of A. ramsayi are 
between 1925 and 1944. There have 
only been two (3% of total A. ramsayi 
accessions for the area) in the last 10 
years. There seems little doubt that the 
south-western population is close to 
extinction”. 


RECORDS SINCE 1980 

In this paper, 1 present a brief overview 
of recent records in the south-west and 
offer some recommendations. Apart 
from efforts by the Western Australian 
Society of Amateur Herpetologists Inc 


(WASAH) to locate individuals and 
increase public awareness, not much 
more is being done For the purpose of 
this paper the south-western A. ramsayi 
population is that recorded north to 
Yuna (28'20\ 115 00’), south to 
Boddington (32*48‘, 116‘28'), inland to 
Menzies (29'42', 12102) and east to 
the western edge of the Nullarbor Plain 
(Cogger et al., 1993). It should be 
mentioned that the most southerly 
record (R8263) from Boddington in the 
Darling Range was not kept as a 
specimea Another population inhabits 
Peron Peninsula (25'56', 113‘4T), 
Shark Bay. This population may be 
disjunct from that further south but it is 
possible that A. ramsayi may occur in 
suitable habitats in the intervening area 
between Kalbarri (2743’, 114T0’) and 
Shark Bay, although it is unconfirmed 
from this region (Storr and Harold, 
1980). The region between Geraldton 
and Kalbarri encompasses the northern 
wheatbelt and although there are old 
records, there are no confirmed recent 
records (Storr et al. 1983). The only 
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confirmed recent records from the 
wheatbelt region are two large adults 
about 2 metres total length. One was 
active in the early morning adjacent to 
a railway line during April 1986 at 
12km north Marchagee (29'57‘, 
116*04'). It was unfortunately killed due 
to mistaken identity and lodged at the 
WA Museum (R97089). The other was 
collected active on a track by a farmer 
northeast of Watheroo (30’18', 
116*03') in August 1989, see photos of 
this snake in (Barker and Barker, 1994) 
and (Bush et ai, 1995). This snake was 
subsequently released at capture site. 
Confirmation of A. ramsayi from Peron 
Peninsula, Shark Bay was only made as 
recently as 1981 with a head being 
lodged at the WA Museum (R73548). 
Since then reliable sightings have 
included an adult active during the day 
on the roadside 2km south of Denham 
in April 1993 (M.True, pers. comm.) 
and a juvenile active at night between 
Denham and Monkey Mia in December 
1998 (D. Pearson, pers. comm.). Recent 
accessions at the WA Museum from 
Shark Bay include a juvenile from the 
Denham townsite in 1996 (R129302) 
and an adult male from 3km north of 
Denham in 1998 (R132804). Details on 
their relative abundance, local 
distribution and habitat preferences are 
unknown at this stage. However it 
would appear from these recent records 
that this population is more secure than 
their wheatbelt counterpart. It is 
possible that recent eradication 
measures of foxes and cats by CALM 
have benefited the Shark Bay 
population. However, the effects of 
predation on pythons by introduced 
predators is unsubstantiated (Pearson, 
1993), though it seems highly likely 
that young snakes would be taken 
(Wilson and Knowles, 1988). The 
Shark Bay area is also largely 
uninhabited, encompasses large areas of 


national parks and is additionally listed 
a World Heritage area, perhaps adding 
to the security of this population. To 
my knowledge, east of the wheatbelt in 
the goldfields region there are no 
confirmed A. ramsayi records since 
1980. However 1 have received a very 
reliable sight record from an amateur 
herpetologist of a snake active at night 
in Triodia plain country just north of 
Bandya homestead (27*44’, 122*11') 
during October 1992 (M. Herbert, pers. 
comm.) Historically there are few A. 
ramsayi records from the goldfields 
region (Smith, 1981), the most recent 
being another sight record of a road kill 
south of Menzies (29*42', 121*02') 
made in February 1966. Similar to the 
more recent records from Shark Bay 
there has been two encouraging 
confirmations of A. ramsayi from the 
western edge of the Nullarbor Plain, this 
region apparently being the eastern 
extremity of the south-western 
population. They were made in 1992 
and in February 1996 at Kitchener 
(31*02', 124*11’) on the transline, the 
latter specimen was lodged at the WA 
Museum (R137988). The preferred 
habitat of south-western A. ramsayi 
appears to be myrtaceous heath on 
sandplain (Smith, 1981). In view of the 
recent records presented here this view 
of habitat would seem to be correct, at 
least in the wheatbelt region. The 
habitat on northern Peron Peninsula, 
Shark Bay is floristically different from 
the country further south but generally 
the soils are sandy. Both of the recent 
wheatbelt records were on sandy soils. 
The vegetation at the Watheroo capture 
site consists of a Banksia dominated 
heathland on deep yellow sand 
containing numerous rabbit warrens. 
The opposite side of the track where the 
snake was active is cleared farmland. 
The Marchagee record was made near 
the Marchagee Nature Reserve, an area 
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consisting predominantly of heath on 
sandplain. This presumed habitat 
preference is further supported by 
several unconfirmed sightings in areas of 
extensive sandplain habitat in the 
wheatbelt region. Until further 
confirmed sightings occur we can only 
rely on previous information, though I 
would not preclude it from occurring 
around rocky areas. Overall, it is widely 
believed that A. ramsayi is generally 
associated with sandy areas. 


COMMENTS ON DISTRIBUTION 

To a large degree the current 
distribution of A. ramsayi is poorly 
known in Western Australia. Due to 
their secretive habits and the fact that 
large areas of this State remain 
uninhabited or not intensively sampled 
biologically (i.e. eastern deserts) it is 
not definite whether some A. ramsayi 
populations are actually disjunct Most 
authors however do support the view 
that the south-western population is 
indeed isolated from the northern and 
eastern desert populations, this being 
reflected in published distribution maps 
(Storr et. al, 1986) and (Barker and 
Barker, 1994). Until the species has 
been reliably confirmed from the 
intervening areas, its distribution 
remains rather ambiguous. In my 
opinion the main area of contention is 
whether the eastern records on the 
Nullarbor Plain are continuous 
northwards through the Great Victoria 
and Gibson Deserts, eventually 
connecting with the main central 
Australian population. One could 
speculate based on the evidence of 
aboriginal records (Pearson, 1993) and 
the vast areas of suitable sandy habitats, 
that these populations may not be 
isolated at all. It is interesting to note 
that the aboriginal groups at Cosmo 


Newbery (28*00', 122*54') do not 
recognize A. ramsayi (Pearson, 1993). 
Consequently if the Nullarbor 
population is in fact continuous through 
to central Australia via the Gibson 
Desert, then perhaps the link lies to the 
south of Cosmo Newbery. In the north¬ 
west there is a substantial gap between 
Shark Bay and the coastal northern 
Pilbara with no records of A. ramsayi , 
despite there being extensive areas of 
apparently suitable Triodia sandplain 
habitat including the North-West Cape 
peninsula (Storr and Hanlon, 1980) and 
Onslow region (Storr and Harold, 
1985). It seems unlikely that A. ramsayi 
is found to the north and east of Shark 
Bay due to the presence of unsuitable 
habitat of heavy soils dominated by 
mulga woodlands (Smith, 1981). This 
large area is primarily degraded pastoral 
country and supports minimal 
understorey. The most southerly coastal 
Pilbara museum record (R79003) is f rom 
near Mundabullangana Homestead 
(20*31', 118*03') with more recent 
sightings from near South Hedland 
(pers. obs.). A reliable sighting of an 
active snake in Triodia plain near 
Karratha (20*44', 116*51’) was made in 
November 1993 (P. Anyon, pers. 
comm.). 


PYTHON AWARENESS 

The ‘critically endangered' status of the 
south-western A. ramsayi population 
was highlighted in the Australian 
Reptile Action Plan (Cogger et. al. 
1993). In addition the Australian 
Nature Conservation Agency (ANCA), 
now known as Environment Australia 
(EA), includes this population on the 
Australian and New Zealand 
Environment and Conservation Council 
(ANZECC) list of endangered 
vertebrate fauna. Since the publication 
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of the Action Plan, none of its 
recommended management actions have 
been implemented. As A. ramsayi 
numbers in the wheatbelt have 
dramatically declined, WASAH thought 
it necessary to at least initiate two of 
the recommended management actions- 
"develop community awareness within 
the population’s known range” and 
make enquiries about the possibility of a 
captive breeding program with the 
Department of Conservation and Land 
Management (CALM) as emphasised by 
Barker and Barker (1994). Increasing 
public awareness of A. ramsayi was 
perceived as the best way of locating a 
population. The chance of finding 
pythons during irregular visits to 
favourable sites by amateur 
herpetologists is very slim considering 
the apparent scarcity of the species. 
WASAH produced a ‘Wanted’ sheet for 
this python population with brief details 
and colour illustrations that was widely 
circulated to shops (displayed in 
windows), farmers and resident 
naturalists in the wheatbelt region, 
though primarily in the Eneabba- 
Badgingarra and Moora-Coorow areas 
Additionally an awareness story was 
published in both State and regional 
newspapers. In 1997 WASAH 
submitted to CALM a detailed captive 
breeding program proposal for south¬ 
western A. ramsayi with an emphasis on 
establishing trial breeding techniques, 
using A. ramsayi from the more common 
desert population. The response to the 
circulation of information, combined 
with discussions with interested parties 
(i.e. tourist operators), has been very 
encouraging. Several potential sightings 
of A. ramsayi were received from as far 
north as the Northampton-Kalbarri 
area, to locations within 100km radius 
of Perth, though it is probable that 
these southerly sightings are based on 
Southern Carpet Pythons Morelia spilota 


imbricata The most encouraging records 
were the reports of “slow-moving, large 
thickset, banded snakes” from the 
Watheroo-Coorow region. It is 
noteworthy that this area retains 
substantial areas of national parks and 
reserves Despite encouraging dialogue 
with survey respondents, no positive 
confirmation of A. ramsayi was made. 
These potential sightings all seemed to 
be of adults as were the recent 
confirmed records from the wheatbelt 
This is of considerable concern as 
recruitment through reproduction may 
be negated by a combination of low 
numbers and predation. 1 submitted a 
license application to CALM for the 
purpose of field-work combined with 
maintaining and breeding south-western 
A. ramsayi in captivity on 31 July 19%. 
A reply on 6 November 1998 stated that 
"In view of the current state of 
knowledge on the species CALM does 
not consider it appropriate to issue any 
licenses to take this species for breeding 
study purposes”. To date no decision has 
been made to address WASAH's captive 
breeding proposal for this population. 
To my knowledge, in W.A. the only 
successful captive breeding of this 
species has occurred at the Perth Zoo, 
that maintains animals from the 
northern desert population (R. Browne- 
Cooper pers. comm.). 


RECOMMENDATIONS 

In view of the recent positive public 
responses to the awareness program, it 
seems encouraging that south-western 
A. ramsayi populations may still persist, 
though in low numbers. Based on 
current knowledge of distribution which 
is poor for many areas, I make the 
following recommendations: As the 
south-western population is likely to be 
geographically isolated it is imperative 
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that its taxonomic status be established 
Several herpetologists have remarked on 
the morphological and colour 
differences between this population and 
others (Barker and Barker, 1994). 
Similarly, in Queensland specimens 
from western and eastern localities are 
biochemically indistinct from each 
other (Covacevich and Couper, 1996). 
A similar situation of conservation 
status and reasons for decline to south¬ 
western Australia has been highlighted 
for A. ramsayi in eastern Queensland 
(Covacevich and Couper, 1996). That 
CALM concur with Cogger, et al. 
(1993) and Environment Australia in 
recognising south-western A. ramsayi as 
a distinct population and elevate it to 
Schedule 1 as “fauna that is rare or 
likely to become extinct". The 
endangered status of this population is 
exacerbated by the lack of formal 
recognition of its probable divergence. 
The Shark Bay population should be 
used for a trial radio-telemetry study to 
gather information on ecology and local 
distributioa This can be then applied 
to the wheatbelt if an individual or even 
better, a viable population is located. If 
this scenario ever eventuated measures 
would have to be taken to eradicate 
introduced predators in the area That 
CALM recognise the urgency of the 
need to improve the conservation status 
of south-western A. ramsayi, as one of 
the world's rarest pythons They should 
endorse the recommended management 
actions of Cogger et.al. (1993) and 
acquire the appropriate funds to 
undertake these actions In the interim 
WASAH will continue with searches, 
public awareness and communications 
with CALM in this regard. 
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COLONISATION BY ANTS OF A PLANTED BUSH GARDEN 
PLOT IN PERTH, WESTERN AUSTRALIA 


By JAMES KAIN, BRIAN E. HETERICK and JONATHAN D. MAJER 
Department of Environmental Biology, Curtin University of Technology, 
GPO Box U1987, Perth Western Australia 6845 


ABSTRACT 

A survey was undertaken of the ant fauna of a planted bush garden 
(350 m 2 ) at the City Beach Primary School, Perth, Western 
Australia Although the bush garden had been planted with flora 
native to the area, we found that its ant fauna most closely resembled 
that of surrounding modified habitats (lawn, and lawn under trees) 
rather than that of local woodland. Two cosmopolitan tramp ants, 
present in large numbers in the bush garden, may have been 
advantaged over many native ant species by local factors such as the 
relatively small size of the bush garden, and the use of wood shavings 
to line paths in the garden. 


INTRODUCTION 

Ants have been widely employed as 
indicators of environmental quality 
because of their high diversity, the ease 
with which they can be sampled and 
identified, and their responsiveness to 
changes in the environment (Majer 
1983, Anderson 1990). The effects of 
mining (Majer and Nichols 1998), 
pollution (Madden and Fox 1997), 
agricultural activity (Scougall ec al. 
1993), invasion by exotic ant pests 
(May and Heterick 2000) and 
urbanisation (Majer and Brown 1986) 
have all been analyzed using ants as 
biological indicators 
In 1989, an area of lawn at City Beach 
Primary School, Perth, Western 
Australia, was converted to a bush 
garden plot. Planting took place in four 
stages, with the first planting being 
undertaken in May 1990 (in an area of 


approximately 100m 2 ), with additional 
ground being added with each 
subsequent stage The last planting was 
in 1994. The aim was to foster 
environmental awareness among young 
students enrolled at the school. The 
garden area measures approximately 
350m 2 , and has been planted or seeded 
with an estimated 34 species of plants, 
all of which are native to the Quindalup 
dune system associated with this region. 
However, at least one orchid species has 
appeared in the garden, possibly from 
old rootstock. Lawn surrounds the 
garden, and part of the lawn near the 
garden still has an overstorey of 
scattered Tuart (Eucalyptus 
gomphocephala) and River Red Gum 
(Eucalyptus camaldulensis) trees. 
Between 25 April 2000 and 2 May 
2000, a survey was conducted examining 
the effectiveness of the bush garden as a 
haven for native invertebrates. At that 
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time the garden was found to have a 
layer of scattered wood shavings, 
originally provided for pathways 
through the garden The significance of 
this is discussed below. For the purpose 
of analysis, ants were selected as a 
surrogate for other invertebrate species 
This report evaluates how closely the 
ant fauna of the developing bush garden 
approximates that of the original native 
ecosystem the garden is designed to 
recreate. We proceeded by comparing 
the ant fauna of the garden with that of 
(1) the nearby lawn, (2) the lawn with 
Tuart overstorey, and (3) with that of 
two areas of similar native bushland 
that would formerly have existed at City 
Beach Primary School. These two areas 
were situated in nearby Bold Park. 


METHODS 

Five transects, each 20 m long, were 
measured out. One transect was 
established in the lawn areas (L), one 
in the lawn near the tuart trees (LT), 
one in the bush garden (BG), and two 
in separate areas (one in closed 
woodland (WI) and one in a more 
open aspect (W2)) in bushland in 
Bold Park. Ten pitfall traps were 
inserted in the ground an even 
distance apart along each of these 
transects. These traps were plastic 
vials with a 41 mm internal diameter, 
containing 25 ml of alcohol/glycerol 
(70/30 v/v). The traps were left open 
for seven days. 

At the end of the trapping period the 
traps were emptied, and the ants sorted 
to species level using the Jonathan 
Majer ODM) Ant Collection in the 
Department of Environmental Biology, 
Curtin University of Technology, as a 
reference. Analysis of the ants was 
conducted employing the variables of 
ant species richness, ant species 


diversity and ant species evenness. Ant 
species richness was the total number of 
species collected from each transect 
Ant species diversity is here expressed 
by the Shannon-Weaver diversity index 
(FT), determined by the formula 

FT = nlogn-X/jlcg/j/n 
where n is the total number of 
specimens in the sample, and f ( is the 
frequency of specimens of an individual 
species in the same sample. Ant species 
evenness, also expressed as an index, 
was determined by the formula: 

J = H’l H’ m 

where FT is the logarithm of the total 
number of species in the sample. 

Presence-absence data from each site 
were then used for cluster analyses using 
the SYN-TAX® computer package 
(Podani 1995). Sorensens similarity 
index was used in both analyses as it has 
been shown to be one of the most 
reliable measures for use with binary sets 
of data (Huhta 1979). 


RESULTS 

A total of 2280 ants, representing 33 
species, was collected in the pitfall 
traps. Of these species, 9 were found 
to be undescribed or of uncertain 
identity. In this report, therefore, each 
of the latter has been assigned the 
JDM voucher number designating that 
particular species in the JDM Ant 
Collection. The bush transects (Wl 
and W2) produced the smallest 
number of individual ants (27 (9 
species) and 20 (20 species), 
respectively), but had the highest 
species diversity (0.80 and 1.13) and 
species evenness (0.83 and 0.87) 
indices. The bush garden transect 
(BG) produced 696 (14 species), but 
the species evenness and species 
diversity indices were only 035 and 
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Figure L Dendrogram based on ant species presence/absence data illustrating the degree of 
similarity of the four plots in terms of their ant community composition. 


0.31, respectively. The lawn transect 
(L) and lawn-with-trees transect (LT) 
showed a similar profile to BG (i.e, 
551 individuals (13 species); 0.34 and 
0.30; and 936 individuals (13 species), 
and 0.42 and 0.38, respectively). The 
above details are shown in Fig. 1. 

When the species composition of the 
catch was analyzed, the reason for the 
high overall ant numbers from the 
transects set up in altered environments 
(i.e., BG, L and LT) was obvious. Just 
three ant species, lridomyrmex chasei 
(native to the area), Tetramorium 
bicarinatum (introduced) and 
Tetramorium simillimum (introduced), 
provided the bulk of the ant individuals 
in these three transects. In BG, 1. chasei 
provided 65% (45 ants), T. bicarinatum 
0.9% (6 ants), and T. simillimum 82.8% 
(576 ants) of the overall catch. For L 
the figures were 0.4% (2 ants), 824% 


(454 ants) and 6.4% (35 ants), and for 
LT, 32.8% (307 ants), 0.3% (3 ants) 
and 60.8% (569 ants). The percentage 
occupied by these three species out of 
the total ant fauna sampled was 
surprisingly similar across the three 
transects (i.e., 90.2% (BG), 89.2% (L) 
and 93.9% (LT)). The sum of 
individuals of the remaining species 
recorded from the transects comprised 
10% or less of the catch. In the two 
bush transects, however, the individuals 
of no species comprised more than 20% 
of the overall catch. 

The cluster analysis showed that the ant 
composition of the woodland transects 
W1 and W2 was similar, and quite 
distinct compared with the other three 
transects. The similarity between 
transects BG, L and LT was even more 
marked, with BG and LT being the most 
similar (Fig. 2). 
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Table L Species and numbers of ants collected in the two bushland and three school plots 
showing the overall ant abundance, species richness, species diversity and species evenness 
index in the four areas 


Ant taxon 

Bush transect 1 

Bush transect 2 


1 

2 

3 

4 

5 

6 

7 

8 

9 10 

Total 

i 

2 

3 

4 

5 

6 

7 

8 

9 10 

Total 

Anonychomyrma itinerans perthensis (Forel) 
Camponotus duilccus Crawley 

Camponotus claripa sp. gp. (JDM 25) 
Camponotus terebrans (Lowne) 
Cardiocondyla nuda (Mayr)* 

Crematogaster laeviceps chasei Forel 
Dolichodtrrus clusor Forel 
Iridomyrmexbickndli sp. gp. (JDM 14) 
Jridomyrmex duuei Forel 

Iridomyrmex rufoniger suchieri Forel 
lridomyrmex sp. JDM 12 

Mdophorns insularis Wheeler 

Mdophorus sp. AN1C 3 

Mdophorus sp. JDM 230 

Mdophorus sp. JDM 783 

M eranoplus rugosus Crawley 

M onomoriumarenarium Heterick (in MSI 
Monomorium leae Forel 

M onomorium sydneyense Forel 
Ochetellusglaber gp. (JDM 19) 

Pachycondyla ( Brachyponera ) lutea (Mayr) 
Paratrechina obscura (Mayr)* 
Pheidolemegacephala (Fabricius)* 

Pheidole sp. JDM 874 

Rhytidoporurra levior Crawley 

Rhytidoporurra inomata Crawley 
Rhytidoponeraviolacea (Forel) 

Solenopsis dark i Crawley 

Stigmacrosbrouksi McAreavey 

Stigmacros sp. JDM 115 

Strumigenysperplexa (F. Smith) 
Tetramoriumbicarinatum (Nylander)* 

T etramcrriumsimillimum (F. Smith)* 
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1 

6 

2 

1 
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1 

2 
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1 

2 
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1 

2 
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0 

0 

0 

1 

0 
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2 

0 

0 

2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

9 

3 

1 

0 

0 

0 

0 

0 

0 

3 

1 

1 

1 

1 

11 

1 

1 

3 

1 

1 

2 

2 

1 

1 

1 

2 

2 

3 

1 

1 

1 

1 

1 

2 
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2 

3 

1 

1 

1 

1 

1 

1 

3 

0 

13 

0 

0 

1 

0 

4 

0 

0 

1 

4 

0 

4 

3 

2 

1 

14 

4 

1 

0 

0 

0 

6 

0 

2 

3 

1 

1 

0 

1 

0 

Ant abundance 

1 10 7 

3 
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0 

1 

0 

2 
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27 

5 18 

8 

3 

2 

7 

3 

0 20 

4 

70 

Ant richness 



9 


20 

Ant diversity 



0.80 


1.13 

Ant evenness 



0.83 


0.87 


176 
















































































Table 1 (cont.) 



177 









































DISCUSSION 

Perhaps the most significant finding 
from the survey was that the bush 
garden ant fauna was highly similar to 
the lawn ant fauna, and that from lawn 
under trees. However, the ant fauna 
from all of these sites was substantially 
different to that of unmodified local 
environments. This has meant that six 
years of cultivating a relatively large 
(350 m 2 ) plot containing vegetation 
native to the area has not resulted in an 
ant fauna similar to that of surrounding 
native bushland. 

The two tramp ant species, Tetramorium 
bicarinatum and Tetramorium simillimum, 
were a major component of the three 
modified sites, but were almost 
completely absent (one individual of T. 
bicarinatum in \V2) from the two bush 
transects. Tetramorium simillimum is a 
tiny species most frequently found in 
twig and leaf litter in gardens (B. 
E. Heterick, pers. obs.). Consequently, 
it was no surprise that it was in 
highest numbers in BG. Tetramorium 
bicarinatum, on the other hand, is a 
well-defended medium-sized species 
with a functional sting, and can often 
be seen foraging in more open terrain 
such as lawn. The other major species, 
the native odorous ant Iridomyrmex 
chasei, was present in both bush 
transects, but in low numbers (seven 
and four individuals respectively). This 
species occurred in low numbers in lawn 
(L = 2 individuals), but was found in 
larger numbers under trees (LT = 307) 
and in the bush garden (BG = 45). The 
presence of nectar, and of honeydew- 
producing Hemiptera on shrubs and on 
leaves and twigs of trees seems a 
reasonable explanation for the higher 
numbers of I. chasei in transects BG and 
LT. In W1 and W2 its lower numbers 
could be explained by increased 
competition for food and nest space 


with other native ant species, 
particularly other Iridomyrmex. 

A second important finding was that no 
ant species dominated among the catch 
from \V1 and W2 unlike the catch from 
transects BG. L and LT. This is in 
keeping with the findings of Majer 
(1977, 1978) and Majer et al. (1982) 
that ant evenness figures are typically 
high in lightly disturbed areas (such as 
Bold Park, in this case) but can be very 
low in more highly disturbed areas. The 
latter areas also frequently have very 
low plant diversity. 

Overall, the bush garden has, by and 
large, failed to provide conditions 
suitable for the establishment and 
maintenance of native ant colonies. 
Admittedly, the rate of ant return to 
rehabilitated sites is low in 
Mediterranean climates such as Perth 
(Majer 1989, p. 165), but in this case 
the garden was still depauperate in 
native ant species at least six years after 
the last planting. Nor is distance from 
bushland refugia containing native ant 
species an issue. City Beach Primary 
School is less than five hundred metres 
from Bold Park; well within reach of 
alate, inseminated queens. The presence 
of scattered wood shavings throughout 
the garden may deter species that prefer 
to found colonies in insolated, sandy 
soil. The wood shavings may contain 
chemical compounds that are toxic or 
repugnant to native ant species, but are 
no barrier to the more adaptable tramp 
ants Invertebrate species suitable as ant 
prey may also be deterred from 
inhabiting or visiting the garden bed 
because of the nature of the overlying 
wood shavings. Perhaps of greater 
significance is the fact that the 
dimensions of the garden may not be 
sufficient to exclude successful 
establishment of nests by queens from 
the tramp ant colonies in the 
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surrounding lawn areas. Tramp ant 
colonies may then successfully kill 
queens of native ants landing in the 
garden, or outcompete nascent colonies 
of native ants. 

The Coastal Brown Ant ( Pheidole 
megacephala), a major cause of local ant 
extinctions in the Perth regional area, 
has now become established in City 
Beach (B. E. Heterick, pers. obs.). An 
individual worker of this species was 
collected from L. Should this ant 
become established at the City Beach 
Primary School, which seems likely in 
the near future, the ant fauna of the 
bush garden and its surrounds will 
become even more depauperate 

Additional research to determine 
whether native invertebrates, other 
than ants, use the bush garden would be 
valuable Species that would otherwise 
be absent from the area may be 
benefited by the presence of the garden, 
even if native ants are not. 

In the meantime efforts should be made 
by students and ground staff to ensure 
that garden bed conditions, as well as 
the nature of the garden plants, should 
approximate as closely as possible the 
ground level environment of local 
native bushland. Subtle, as well as 
readily visible influences can affect the 
establishment of a healthy native ant 
fauna. Attention to these influences 
will, hopefully, enhance the 
establishment of native ants and other 
native invertebrates, as well as the birds 
and lizards that feed on them Should 
Coastal Brown Ants manifest 
themselves, the use of Amdro® 
formulated bait will successfully regulate 
these pests. 
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INTRODUCTION 

The bearded dragons (Pogona: Storr 
1982) are a distinctive genus consisting 
of eight species (Greer 1989) of medium 
to large agamid lizards named for the 
familiar beard, which is used in threat 
displays by the larger species (from the 
Greek “pogon" for beard). The Western 
Bearded Dragon, Pogona minor minor 
(Sternfeld 1919) is a medium-sized 
member of the genus and is found over 
much of southern and central Western 
Australia and the adjacent western 
deserts of South Australia and the 
Northern Territory (Storr 1982). In the 
smaller species, such as P. minor, the 
beard is greatly reduced and is not 
readily visible during open-mouthed 
threat displays (pers. obs. DP). 
Although the distribution of P. minor 
covers almost one third of mainland 
Australia, some aspects of this species' 
life history and reproductive biology are 
not well documented Our reproductive 
observations here are based on the 
incubation of eggs obtained from three 
gravid lizards. 

METHODS 

One gravid lizard was collected in 


November 1996 (32'01'S, 120'44'E: M. 
Peterson) and a further two in 
November 1997 (32’47'S, 116’55'E: 
32'46'S, 116'55'E: D. Pearson) in 
south-western Western Australia. They 
were air-freighted to the University of 
Sydney, and kept in glass aquaria with a 
thick layer of soil for substrate. Live 
crickets and cockroaches were offered as 
food and were readily eaten. Lizards 
were given the opportunity to 
thermoregulate under a 75W reflector 
globe As wild-caught gravid agamids 
often lay their eggs indiscriminately 
within the cage so that many are 
destroyed due to dehydration (pers. obs. 
PH), these lizards were given an 
interperitoneal injection of 60 iu/kg of 
synthetic oxytocin to stimulate egg 
laying. The 1996 lizard was injected 9 
days after arrival, and the two 1997 
lizards on the second day after arrival in 
Sydney. Each lizard was weighed before 
injecting oxytocin and again 
immediately after parturition, and 
relative clutch mass was calculated by 
dividing the weight loss due to clutch 
mass by the female's post-partum mass. 
Each lizard was given a single injection 
and laid the entire clutch within 1 to 2 
hours 
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Eggs were weighed within an hour of 
laying and then individually buried 3/4 
deep (i.e. the upper 1/4 of the egg 
surface remained visible) in numbered 
125 ml glass jars three-quarters filled 
with vermiculite to which 120% water 
by weight had been added. The jars were 
covered with clear sandwich wrap 
(Glad-Wrap), sealed with a rubber 
band, and jars containing eggs from 
each clutch were divided between either 
a 25 or a 29 'C refrigerated incubator. 
Temperatures in these incubators were 
regularly checked against a calibrated 
thermometer and were usually within ± 
0.2 'C of the designated temperature. 
Jars were moved between shelves within 
each incubator twice each week, and 
were not opened until the hatchlings 
were seen. Incubators were checked 
daily and the date of hatching was 
recorded when the egg was ‘pipped’ 
(when the hatchling first slit the shell). 
When each lizard had fully emerged 
from the egg usually some hours after 
pipping it was removed f rom the jar and 
brushed to remove vermiculite, then 
weighed and measured (snout-vent 
length (SVL) and total length). Both 


the adult females and hatchlings had 
yellow tongues and mouth lining. Sex 
was determined by hemipene eversion 
(Harlow 1996), then hatchlings were 
euthanased and preserved. The adults 
and hatchlings are deposited in the 
reptile collection of the Western 
Australian Museum 


RESULTS 

Table 1 gives reproductive data for the 
three adult females, including relative 
clutch mass. Table 2 gives the mean 
clutch data for their eggs and 
hatchlings. When hatchling data are 
grouped and analysed by incubation 
temperature, hatchlings from each 
incubator are not significantly different 
in SVL (F , = 3.29, P = 0.09), 

however there is a highly significant 
effect of incubation temperature on tail 
length (F, 19 = 50.0, P < 0.0001). Those 
lizards from the 29 ‘C incubator had 
tails with a mean length 8.4 mm (17%) 
longer than their 25 'C incubated 
siblings 

The twelve eggs incubated at 25 ’C 


Table 1, Reproductive data for three female Pogcma minor. Lengths are in mm, mass in grams. 


Female 

Snouth-Vent 

Total 

Gravid 

Pcst-paitum Relative 

Gutch Date of 

number 

Length 

length 

mass 

mass clutch mass 

size oviposition 

1 

130 

350 

68.21 

49.76 0.371 

9 23-Nov-96 

2 

109 

295 

43.51 

29.11 0.495 

8 12-Nov-97 

3 

103 

274 

36.88 

25.87 0.426 

7 24-Nov-97 

Table 2. Egg and hatchling data for the three clutches of Pomona minor 

incubated at 25 and 

29 *C. 






Gutch 

Mean egg 

Mean hatchling 

Mean hatchling 

Mean hatchling 

number 

mass (SD, n) 

mass (SD, n) 

snout-vent length (SD, n) 

total length (SD, n) 

1 

2.06 (0.07, 9) 

1.92 (0.08, 8) 

37.8 (1.0, 8) 

89.4 (3.3, 8) 

2 

1.99 (0.06, 8) 

1.91 (0.13, 8) 

39.1 (0.8, 8) 

95.6 (5.0, 8) 

3 

2.01 (0.06, 7) 

2.00 (0.05, 6) 

38.0 (0.3, 6) 

93.8 (3.5. 6) 
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hatched after a mean of 105.2 days 
(standard deviation = 3.1, range 100- 
109 days) and resulted in 9 females and 
3 males. At 29 ‘C the incubation period 
was considerably shorter with a mean of 
60.4 days (SD = 2.3, range 58-64 days), 
and produced five female and five male 
hatchlings. One egg failed to develop at 
each temperature; these were laid by 
females 1 and 3. The sex ratio at 25 C 
is not significantly different from 50/50 
(x 2 = 3, df = 1, P = 0.08), nor is there 
any significant difference in the sex 
ratio of hatchlings from the two 
incubation temperatures used here (x 2 = 
1.47, df = 1, P = 0.26). 


DISCUSSION 

The only published data on egg 
incubation in this species is based on 
the incubation of four clutches from 
lizards caught at Lort River, WA (Bush 
1992). Our data are in general 
agreement with Bush (1992), although 
he recorded shorter incubation periods 
at similar temperatures to us. For 
example, at 25 'C his incubation period 
was 28 days (27%) less than ours, and 
his 28 'C incubation was nine days 
shorter than our 29 C incubation 
period. As the incubation period of 
reptile eggs generally decreases with 
increasing temperature (Packard and 
Packard 1988), these differences may 
reflect a geographical difference in 
developmental rates within the 
distribution of this species. However, 
this seems unlikely given that our lizards 
and Bush's were all caught within about 
400 km of each other. 

Both the clutch sizes we recorded and 
those of Bush (1992) agree well with 
the much larger data set of Pianka 
(1986) for this species. He recorded a 
mean of 7.6 eggs for this species in 
Western Australia, but provides no data 


on female size. Bradshaw (1981) 
reported a similar mean clutch size (8.2 
eggs) for this species, listed the range of 
clutch sizes as 5-19 eggs, noting that it 
is a multiple clutching species laying at 
least 2 clutches per season. 

Our observation of an incubation 
temperature effect on tail length in 
hatchlings is similar to other laboratory 
incubation studies on both agamids (eg. 
Harlow and Shine 1999) and skinks 
(e.g. Elphick and Shine 1998). In the 
Montane Skink Bassiana duperreyi, tail 
length differences among hatchlings 
from different incubation regimes last 
only up to about six weeks after 
hatching (Elphick and Shine 1998), 
after which time ‘short tailed’ lizards 
from cold incubation temperatures have 
attained similar tail lengths to their 
warmer incubated siblings. 

Greer (1989) showed that, based on 7 
reports from the literature, there was no 
correlation between female body size 
and clutch size in this species. We have 
added both our data and Bush's (1992) 
to this same data set and find this lack 
of correlation remains true (r J =0.003, 
P=0.83, n=16). Clutch size for the 
lizards used in this analysis did not 
increase with body size and varied from 
five to nine eggs, while female SVL 
varied from % to 130 mm (Chapman 
and Dell 1977.1978,1980a, b; Dell and 
Chapman 1978,1981; Smith 1976). 

In this geographically widespread 
species, northern populations are 
reported to oviposit from August to 
September (Saint Girons, Bradshaw and 
Bradshaw 1992), to which we add the 
observation of a gravid female seen 
digging a nesting burrow at Millstream- 
Chichester National Park, WA, on 17 
July 1999 (21'35'S, 117'06'E: pers. obs. 
DP). Populations south of latitude 30'S 
are reported to breed from October to 
December (Bradshaw 1981). All four 
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records of lizards collected with oviducal 
eggs from north of 30'S were in 
September (Dell and Chapman 1979, 
1981; Smith 1976), while those from 
south of 30'S that laid eggs or 
contained oviducal eggs when collected 
were in September (1), October (4), 
November (8) or December (1) 
(Browne-Cooper 1985; Bush 1992; 
Chapman and Dell 1977,1978, 1980a, 
k Dell and Chapman 1978). These data 
are indicative of the highly seasonal 
nature of reproduction in this species, 
and support Bradshaw's (1981) 
conclusion that this difference in 
reproductive timing with latitude is due 
to climatic differences. 
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ABSTRACT 

Tetragonia decumbens (Aizoaceae) and Trachyandra divaricata 
(Liliaceae s.l.) are native to southwestern Africa. They are coastal 
dune plants and have similar distributions, not only in Africa, but 
also in Australia. Herbarium specimens, published records and 
fieldwork have been used to document their history in Australia 
Most early records are from the vicinity of ports and this suggests 
that propagules arrived with ships’ ballast or cargo. Experiments have 
shown that the fruits of Tetragonia decumbens are buoyant; some stay 
afloat for more than two years and are still viable. Trachyandra 
dituricata is a tumbleweed its ’crown' of mature flower stalks is easily 
dislodged and, blown about by wind, drops numerous small seeds 
from the fruit capsules The seeds are not buoyant, but dry flower 
stalks float for several weeks The different dispersal characteristics 
of the two species correlate with occupation of somewhat different 
niches in the dunes: Tetragonia decumbens on strandlines and unstable 
dunes, Trachyandra divaricata on more densely vegetated dunes These 
characteristics are also implicated in the manner in which the species 
have enlarged their ranges the herbarium records appear to support 
the thesis that offshore currents are a prime agent in the regional 
dispersal of Tetragonia decumbens and that cars, boats and planting 
stock have greatly contributed to that of Trachyandra divaricata. 


INTRODUCTION 

Tetragonia decumbens Miller 
(Aizoaceae), Sea Spinach and 
Trachyandra divaricata (Jacq.) Kunze 
(Liliaceae s.l: Asphodeliaceae), Dune 
Onion Weed or Strapweed are native to 
southwestern Africa They are coastal 
dune plants and occur from the arid 
coast of Namibia to the Port Elizabeth 
region on the southern coast of the 
Republic of South Africa (Figure 1). 


Throughout this range Tetragonia 
decumbens forms an important element 
of the dune flora Along the dry coasts 
of the Namib it is one of the few species 
that stabilizes small, isolated hummock 
dunes, while further to the south, in the 
Cape Region, where the beach daisy 
Arctothecapopulifolia forms characteristic 
hummock dunes Tetragonia decumbens 
often occurs in dense patches, especially 
in hollows or blowouts. Along the 
southern coast, where Tetragonia 
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decumbens reaches its eastern limit, it is 
still abundant, but native grasses 
become more important (Lubke et al. 
1997). Trachyandra dimricata, from what 
I have been able to ascertain from the 
literature (Obermeyer 1962, Van der 
Maarel 1993), is of lesser importance in 
the dune vegetation and, although 
present in pioneer associations, it is 
more common in stable communities. 

Both species have been introduced to 
Australia and at present have a similar 
distribution (Figure 1). In southwestern 
Western Australia they have become 
familiar elements of the dune flora 
(Smith 1985, Hussey et al. 1997) and it 
is difficult to imagine that it is only 70 
years ago that the first herbarium 
collections of these species were made 
near Cottesloe. However, this was not 
the first time that they gained a 
foothold in Australia as earlier 
occurrences have been documented 


from Victoria and, for Tetragonia 
decumbens, New South Wales. Later, 
also Trachyandra dimricata found its way 
to New South Wales and both species 
appeared in South Australia 

In this paper 1 aim to answer three 
questions. Firstly, how did they arrive in 
Australia; secondly, how did they 
spread; and thirdly, what is the 
likelihood that they will spread further? 


PLANT HABIT AND PROPAGULE 
CHARACTERISTICS 

Tetragonia decumbens is a perennial 
herb, although older stems become quite 
woody. As indicated by the specific 
epithet, its stems spread over the ground 
or over obstacles such as flotsam timber 
or sand-stilling fences. The stems grow 
several meters long and produce shoots 
from the leaf axils The yellow flowers 



o Tetragonia decumbens ♦ Trachyandra divaricala 

Figure 1. The geographic distribution of Tetragonia decumbens and Trachyandra dimricata in 
relation to climate. The maps of Africa and Australia south of 26‘ S have been overlaid for 
easy comparison of the climates of the coastal regions, which have been classified according 
to KOppen's scheme (after Schulze and McGee 1978 and Gentiili 1972, respectively). BS: 
semi-arid, and BW: arid climates with mean annual temperatures above (h) or below 18'C 
(k>, Cs: 'Mediterranean' climates with winter rains and hot, dry summers (a) or long mild 
summers (b); Cf: humid mild-winter climates with appreciable rainfall throughout the year, 
either with hot summers (a), or with mild summers (b). 
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are borne in the leaf axils of these 
shoots, each on a short stalk, in number 
varying from one to four per axil. Petals 
are lacking; the colour results from the 
calyx lobes as well as the stamens, 
which ripen before the stigmas spread 
out The calyx has four ridges, which 
grow out to broad, corky wings in the 
fruit This characteristic gives the fruits 
buoyancy, and although incapable of 
lifting the fruits into the air, the wings 
enlarge the surface area and, hence, 
fruits can be blown over the ground in 
strong winds Fruit size varies in length 
between 10 and 14 mm and in width 
between 12 and 19 mm, the up to 7 mm 
broad wings included 

Trachyandra divaricata plants form large 
rosettes of drooping, long, strap-like 
leaves which grow from an irregularly 
shaped rootstock (Heyligers 1999a). 
These rosettes develop a crown' of 
leafless, branched inflorescences, about 
70 cm long. The flowers are pale lilac 
and much sought after by honeybees 
Each inflorescence produces about 200 
capsules, each containing on average 11 
seeds. Thus, the crown of a well- 
developed plant may have produced in 
the order of 50 000 seeds by the end of 
the flowering period. These seeds are 
pyramidal, 2 mm across, and unadorned. 
Dried-off crowns’ are tom away by wind 
and function as tumbleweeds. The 
inflorescence stems are filled with 
aerenchyma and are buoyant when dry. 

MATERIAL AND METHODS 

To determine buoyancy, fruits of 
T etragonia decumbens and seeds and dry 
inflorescences of Trachyandra divaricata 
were put in containers with seawater. 
The viability of fruits and seeds was 
tested at the start of these experiments 
and at various intervals afterwards For 
this they were placed in petri dishes 


lined with moist filter paper after 
rinsing with fresh water. 

Specimen label details were obtained 
from state and university herbaria as 
specified in the Acknowledgments This 
information was supplemented by 
published records and, over the last 25 
years, by field observations along many 
sections of sandy coastline south of the 
Tropic of Capricorn. 

As on previous occasions, I have used 
these data to infer mode of introduction 
and subsequent spread based on the 
presumption that the earliest collections 
would have come from the area where 
the species first became naturalized and 
that this area served as the focus of 
further dispersal. For strandline and 
foredune species with buoyant 
propagules this has lead to the 
supposition that the dispersal of such 
species happens through making leaps' 
entrained in major current systems with 
subsequent filling in of the 'gaps’ by 
means of largely wind-driven along¬ 
shore drift (Heyligers 1983,1989,1991, 
1993, 1996, 1999a). However, as 
Keighery and Dodd (1997) have shown 
for the spread of Euphorbia paralias along 
the west coast of Western Australia, 
leaps’ can also be achieved by other 
means such as transport on boats. 


RESULTS 

A) Buoyancy and seed viability 
Most Tetragonia decumbens fruits sank 
within the first few weeks, but some 
remained buoyant for more than two 
years and still contained viable seed. 
The viability of seeds in sunken fruits 
decreases over time-, some seeds still 
germinated after 15 months, but none 
did after two years. 

The seeds of Trachyandra divaricata sank 
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within minutes, but dry flower stalks 
stayed afloat for several weeks and some 
for up to a month and a half. They sank 
once they became waterlogged Out on 
the beach, many seeds will drop before 
the sea is reached and later during 
drifting at sea, thus diminishing the 
colonization potential of a stranded 
bunch. Some sunken seeds kept in 
seawater were still viable after eight 
months 


B) History of discovery and spread 

Western Australia (Figure 2) 

In August 1932, both Tetragonia 
decumbens and Trachyandra divaricate 
were collected at Cottesloe. From there 
they spread to become a common 
element in the foredune vegetation 
along the west coast between Perth and 
Cape Leeuwin and have also been 
reported from several offshore islands 


Tetragonia decumbens Trachyandra divaricata 


\ 1997 Bowen River 
1971 Dongara 


il994 Cliff Head 
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Figure 2 Documented occurrences of Tetragonia decumbens and Trachyandra divaricata in 
southwestern Western Australia 
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(Creed and Bailey 1998, Keighery 1998, 
McArthur 1957, Rippey et al. 1998, 
Sauer 1965, Storr 1962). Both species 
have been collected further to the 
north, Tetragonia decumbens earlier and 
more often than Trachyandra divaricata. 
They have also spread along the 
southern coast. Tetragonia decumbens 
occurrences are still sporadic (pers. 
obs.), but T rachyandra divaricata is 
reported to be widespread as far as 
Albany (Hussey et al. 1997). 

On the coastal plain south of Perth 
Trachyandra divaricata has spread inland 
and in times of drought, when other 
feed has become scarce, it has been 
eaten by livestock, sometimes with 
lethal consequences (Huxtable et al. 


1987). In 1963 Trachyandra divaricata 
was also collected at Lake 
Towerrinning, 110 km inland from the 
coast as the crow flies, but only 25 km 
west of the highway between Perth and 
Albany. 

Victoria (Figure 3) 

Between 1908 and 1913 both species 
were collected at Coode Island, the 
ballast ground for Port Melbourne 
(Tovey 1911). However, they did not 
persist (Willis 1970,1972), nor is there 
any evidence that they spread along the 
shores of Port Phillip Bay. 

New South Wales (Figure 3) 

In 1916 Tetragonia decumbens was found 


Tetragonia decumbens 



^ Birubi Point *992^J 
j Stockton 1947 v ~ 


1916-1955 

Maroubra 
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1995 
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Figure 3. Documented occurrences of Tetragonia decumbens and Trachyandra divaricata in 
southeastern Australia. For legend and scales see Figure 2 
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in Sydney at Maroubra beach and 
judged to *be a welcome addition to the 
dune flora in the capacity of a 
sandbinder’ (Hamilton 1917). In 1919 
it was also collected at Camp Cove, just 
inside the entrance to Port Jackson. At 
the time the plants were incorrectly 
identified as Tetragonia nigrescens, a 
mistake that has only recently been 
recognized (Heyligers 1999b). The 
species has in the mean time 
disappeared from the Sydney foreshores, 
although at Maroubra it persisted at 
least until 1955. 

In 1947 Tetragonia decumbens was 
collected at Stockton, former ballast 
ground for Port Hunter. The species still 
persists on the restored dune terrace, 
where by 1994 Trachyandra divaricata 
had become established as well. In 1993 
both species were collected in a restored 
dune area at Birubi Point which forms 
the northeastern end of Stockton 
Beach, but in 1998 1 could only find 
Tetragonia decumbens at that location. 
Earlier, in 1968, Trachyaridra divaricata 
had already been found on the restored 
foredunes at Fairy Meadows near 
Wollongong. It is still common there 
and has turned up at several other dune 
rehabilitation sites on the Central Coast 
of New South Wales. A frequently 
planted shrub at these sites is Acacia 
saligna, a widespread coastal species 
indigenous to Western Australia and 
often used for dune stabilization 
overseas (Marchant et al. 1987). 

South Australia (Figure 3) 

Tetragonia decumbens has been known to 
occur in the Adelaide region since 1963, 
when it was collected at Glenelg. Over 
the years it has been found at scattered 
locations, mostly in disturbed habitats 
such as the boulder scree of sea walls, or 
near parking areas for beachgoers. In a 
dune restoration area at Hallett Cove it 


forms low hummocks. Where it occurs it 
grows well, but it does not appear to be 
aggressively spreading. 

In 1989 I found a single Tetragonia 
decumbens plant on the foredune 
between Kings Camp and Cape Jaffa 
among other introduced dune species 
common in the area, e.g. Cakile 
maritima, Euphorbia paralias and 
Thinopyrum junceum. Ten years later it 
was still there and had grown 
considerably, but no offspring was 
spotted in the vicinity. 

The first record of Trachyandra divaricata 
from South Australia is from Tumby Bay 
(Hewson 1987): in 1964 a single plant 
was found near the schoolyard and 
promptly eradicated. However, an 
annotation with the specimen (Alcock 
C35, AD) mentions that a revision of 
the identification in 1987 led to the 
conclusion that it was not Trachyandra 
divaricata, but probably a species of 
Asphodelus. 

In the early 1990s true Trachyandra 
divaricata was discovered on beaches of 
Port Adelaide, where it has become 
locally commoa The only other known 
locality in the state is some 40 km 
further to the south, at Port Noarlunga, 
where a small population occurs in a 
dune swale. Extensive dunecare 
activities are carried out in the dunes, 
largely concentrating on combating 
Arctotisstoechadifolia. In the midst of the 
area with Trachyandra divaricata 
flourished one large sprawling female 
Spinifex longifolius tussock! This species 
is indigenous to the northern and 
western coasts of continental Australia 
(Heyligers 1988). 


DISCUSSION 

A) How did they arrive? 

All early collections of Tetragonia 
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decumbens and Trachyandra divaricata 
were made near major ports, providing 
strong circumstantial evidence that 
propagules of these species came in with 
ballast or cargo taken aboard in Cape 
Town. The contemporary collections at 
Coode Island as well as the later ones at 
Cottesloe suggest that on both occasions 
the propagules arrived in the same 
contaminated' load. 

Later collections in southeastern 
Australia, namely those of Trachyandra 
divaricata in New South Wales and of 
both species in the Adelaide region, often 
come from locations where dune 
restoration works have been aimed out 
In the Wollongong area and at several 
other locations in New South Wales the 
occurrence of Trachyandra divaricata is 
strongly linked with the presence of 
Acacia saligna and hence it is quite likely 
that Trachyandra divaricata was introduced 
with Acacia saligna planting stock 
obtained from Western Australia. The 
evidence for the source of propagules in 
the Adelaide area is less clear. The 
occurrence of a single Spinifex longifolius 
plant at Noarlunga makes one wonder 
whether at some stage materials from 
Western Australian origin have been used 
during dune restoration projects 

The occurrence of a single Tetragonia 
decumbens plant at Cape Jaffa is an 
intriguing one It is not unlikely that 
the fruit from which this plant grew 
drifted in from Western Australia 1 base 
this on an analogous case, namely the 
colonization of the dunes between Robe 
and Beachport by the Western 
Australian strain of A rctothecapopulifolia 
in the 1980s (H. Lee pers. comm., 
author's obs.). The nearest although 
sporadic occurrences of this species are 
along the shores of the Great Australian 
Bight and are presumed to have 
established through long-distance 
dispersal on ocean currents passing the 


coast of southwestern Western Australia 
(Heyligers 1983). However, the 
possibility remains that the fruit arrived 
in the area as a stowaway as the plant 
grows within sight of the fishing 
settlement of Kings Camp. 

B) How did they spread? 

As both species are most common in 
Western Australia, the data from that 
State are the more suitable ones for 
trying to reconstruct how their present 
range was attained. The earlier 
Tetragonia decumbens records, with the 
exception of the collection at Cape 
Riche, show a steady progression of 
dates towards the north and south from 
Perth. I assert that this pattern is the 
result of fruits from established 
populations being carried by offshore 
currents to outlying locations. Local 
dispersal, filling in gaps left between 
newly established populations, would be 
effected by inshore currents as well as 
by wind 

The data for Trachyandra divaricata 
reveal a different pattern. Soon after the 
initial collections in the Perth area, this 
species was found near Karridale, 300 
km further south. Subsequently it 
became established on the dunes in the 
intervening area and spread to paddocks 
inland One may assume that the these 
areas were readily colonized through 
tumbleweed action and coupled with 
the fact that seeds appear to grow best 
in disturbed situations, through dune 
rehabilitation activities 
In 1963 Tmchyandra divaricata turned up 
at Lake Towerrinning, well away from 
its natural habitat and since the 1980s 
it has been found at several outlying 
coastal locations, all of which are 
popular fishing spots Hence 1 suspect 
that hitch-hiking on cars, boats and 
trailers has been the way the seeds were 
dispersed to these places 
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Occurrences in New South Wales and 
South Australia have remained 
localized. Human activities appear to 
have been the main agent for dispersal 
to new locations. 

C) Will they spread further? 

Climate-wise, there are obvious parallels 
between the southern coastal regions of 
Africa and Australia, although the 
configuration of the Australian 
coastline leads to a duplication of the 
Mediterranean conditions in 
southwestern Western Australia and 
south-eastern South Australia (Figure 
1). In Africa the distribution of both 
Tetragonia decumbens and Trachyandra 
divaricata is centred on the area with a 
Mediterranean climate in the southwest. 
To the north it extends into areas with 
desert climates; towards the south it 
stretches into the area with a climatic 
regime transitional to the summer 
rainfall region of the southeast In view 
of this broad climatic tolerance, and 
given that other environmental 
conditions are suitable, it may be 
assumed that in time both species will 
continue to enlarge their range in 
Australia as far as climatic conditions 
allow. Hence, we can expect range 
expansion along much of the sandy 
shores along the west coast, the Great 
Australian Bight and the Gulfs of South 
Australia 

The reason for the disappearance of 
Tetragonia decumbens and Trachyandra 
divaricata from Coode Island is not 
knowa It would be my guess that it was 
due to a change in the inherently 
ephemeral habitat conditions of a 
ballast ground. Occurrences of both 
species in New South Wales could 
possibly remain localized due to 
unsuitable climatic conditions, 
especially the higher rainfall during the 
summer months. As Trachyandra 


divaricata in particular appears to spread 
through human activities and in 
Western Australia has proliferated on 
subcoastal sandy soils where it has led 
to livestock poisoning, an attempt 
should be made to eradicate occurrences 
in New South Wales. I would like to 
recommend a similar action for 
Trachyandra divaricata occurrences in 
the Adelaide area, although because of 
the more favourable growing conditions, 
it would have to be soon, before spread 
has gone much further. Tetragonia 
decumbens appears to be less aggressive 
and 1 do not anticipate that a similar 
action is warranted for this species. It 
could even be useful as a sand stabilizer 
in the drier areas. 
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ABSTRACT 

A 20 hectare strip of bushland adjacent to Maralla Road on the 
northern edge of 641 ha known as Maralla Road Bushland yielded 9 
frog and 36 reptile species. This represents the highest hcrpetofaunal 
diversity recorded for a single area on the Swan Coastal Plain near 
Perth. Several species including Strophurus spinigerus and Ctenotus 
gemmula were recorded near the edge of their distributions. The 
pristine condition and size of this bushland remnant together with 
the diversity and species richness of the herpetofauna, indicates the 
high regional conservation significance of the area 


INTRODUCTION 

The study area is located in the City 
of Swan near Bullsbrook (31'40'S, 
116'02'E) and is approximately 30km 
north-east of Perth. For some time 
now the region has been targeted for 
regional housing development and 
road construction schemes. This 
survey was primarily initiated to 
improve the herpetofaunal knowledge 
of this poorly known area. Detailed 
vegetation and flora surveys have been 
compiled by Dames and Moore (1990 
and 1992) and Weston et al. (1993) 
and limited faunal surveys by Watkins 
et al. (1993). The Ellenbrook 
Conservation Group approached the 
Western Australian Society of 


Amateur Herpetologists (WASAH) to 
conduct a preliminary herpetofauna 
survey in 1992. WASAH has played a 
leading role in documenting 
herpetofauna of metropolitan 
bushland areas. With this in mind, it 
is encouraging to recognise the 
government's interest and commitment 
to the preservation of urban bushlands 
such as Maralla Road, as expressed in 
'Perth’s Bushplan (Government of 
Western Australia 1998) and ‘Bush 
Forever' (Government of Western 
Australia 2000). The public support for 
this initiative is demonstrated by the 
creation of numerous 'Friends of 
groups, including that of the area 
surveyed here 
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METHODS 

A large part of the greater Maralla Road 
Bushland area has limited access. We 
therefore decided to sample the 
different vegetation communities in a 
500 metre strip adjacent to the southern 
edge of Maralla Road by installing 
traplines and by hand searching. 
Maralla Road Bushland is primarily a 
Banksia spp. woodland habitat with 
heavily leached grey or white siliceous 
sands, typical of the Bassendean Dune 
System. Its eastern margin encroaching 
upon the alluvial soils of loam or clay of 
the Pinjarra Plain (How and Dell, 
1994). Amphibians and reptiles were 
collected, identified and released during 
six months of 1992 to early 1993 (Feb- 
Mar, Sept-Jan) and during spring- 
summer period of 1999- 2000 (Oct- 
Apr) respectively. In addition some 
voucher specimens were lodged with the 
Western Australian Museum to verify 
identifications and for tissue sampling as 
part of taxonomic studies. Five drift 
fences each measuring 50-70 metres 
with 7-10 pit-traps were installed to 
sample the different habitats parallel to 
Maralla Road. Selection of pit-trap sites 
reflected differences in vegetation 
structure from a Banksia dominated 
woodland on a dune crest to a lowland 
community of Melaleuca and 
Xanthorrhoea in a west to east alignment 
towards the Darling Scarp. The traps 
were operated for a total of 7093 trap 
nights. Apart from trapping, we also 
opportunistically foraged near traplines 
during the day time by turning over 
surface debris, raking through leaflitter 
and observing, as well as headtorching 
at night for nocturnal species General 
vegetation descriptions at each trapline 
were 

TRAPLINE 1 (3r44*33\ 1155857*) 
Dune crest, Banksia attenuata low 


woodland with sparse Eucalyptus 
todtiana, E. calophylla and Adenanthos 
cygnorum over mixed relatively open 
understorey consisting of dominants 
such as Verticordia nitens, Stirlingia sp. 
and Calytrixsp. 

TRAPLINE 2 (31*44*33", 115*59*06") 
Dune slope, Banksia attenuata low 
woodland with sparse B. ilicifolia and E. 
todtiana over dense understorey. 

TRAPLINE 3 (31'4433", 115 5920") 
Ecotone, very open B. attenuata and B. 
ilicifolia low woodland with emergent A. 
cygnorum over sparse understorey 
dominated by Melaleuca sp. and 
Patersonia sp. 

TRAPLINE 4 (31*44’32\ 115*59*21") 
Lowland, sparse E. calophylla and 
Melaleuca preissiana over Xanthorrhoea 
preissii and Patersonia sp. understorey. 

TRAPLINE 5 (31*44*32", 116W03") 

Lowland, open Acacia cyclops with 
scattered Jacksonia sp., Viminaria juncea, 
X. preissii and M. preissiana over a sedge 
understorey. 

Nomenclature for frogs follows Tyler et 
al (2000) and for reptiles follows Greer 
(1989 and 1997). 

RESULTS AND DISCUSSION 

The area supports a rich assemblage of 
herpetofauna. Indeed, the 9 frog and 36 
reptile species recorded to date exceeds 
any previous survey on the Swan 
Coastal Plain near Perth (Storr et al., 
1978; Browne-Cooper et al., 1989; How 
and Dell, 1990; Maryan, 1993). 
Trapline 3 was the most diverse site 
with 32 species. This is probably due to 
its ecotonal location on the boundaries 
of two habitats between the Banksia 
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woodlands and the lower-lying habitats 
dominated by Acacia, Melaleuca and 
Xanthorrhoea. This site was noticeable 
for its sparse understorey and deeper 
sand Not surprisingly, frogs were more 
prevalent in the low-lying habitats 
where there is less drainage Heleio[>orus 
eyrei was common at all sites while the 
essentially terrestrial M yobatrachus 
gouldii was recorded more frequently on 
the dune crest The pygopods Aprasia 
repens and Lialis burtonis, agamid R. 
adelaidensis, scincids Ctenotus australis, 
C. fallens, Lerista elegans, Menetia greyii 
and fossorial elapids Neelaps calonotos 
and Simoselaps bertholdi were more 
abundant at Traplines 1 and 3 where 
there was deeper sand The number of 
Rankinia adelaidensis trapped on the 
dune crest was the most for any species 
recorded at any site. Pletholaxgracilis wa> 
noticeably more common in the ecotone 
with sparse understorey. The large 
elapids Notechis scutatus and Pseudonaja 
affinis were observed more frequently in 
the lower-lying areas, where dampness 
and an abundance of frogs probably 
suited the former, and the adjoining 
cleared agistment areas the latter. 
Comparatively, the diversity at Maralla 
Road Bushland is close to the 43 species 
recorded in Yanchep National Park with 
a total of 2800 ha. (Burbidge and Rolfe 
unpubl. report). Yet the area sampled 
here represents only a small part of 
Maralla Road Bushland, and is less 
diverse in habitats then Yanchep 
National Park. The herpetofaunal 
diversity in Yanchep National Park is 
undoubtedly enhanced by having 
coastal vegetation communities, 
limestone rock formations and Tuart 
woodlands within its boundaries These 
communities support Crenadactylus 
ocellatus, Diplodactylus alboguttatus, 
Underwoodisaurus milii, Aclys concinna, 
Cyclodornorphus celatus, Egemia kingii, 
Lerista lineolmnctulata and Morelia spilota 


imbricata, all of which appear to be 
absent from the Maralla Road Bushland 
due to either its inland locality, soil 
and/or vegetation structure. Herpeto¬ 
faunal diversity at Maralla Road 
Bushland is probably a direct reflection 
of both its size and the minimal 
degradation and human traffic at the 
site. How and Dell (1994) provide a 
detailed zoogeographic analysis of 22 
sites within the Perth metropolitan 
region including the area surveyed here. 
Their analysis further illustrates that 
larger areas generally maintain larger 
herpetofauna assemblages However, the 
importance in conserving even small 
remnant areas of suburban bushland 
especially for small lizard assemblages, is 
highlighted by the results of Turpin 
(1990, 1991) and Cooper (1995). Due 
to the survey area representing only 
about 1% of the total area of Maralla 
Road Bushland, and also considering 
that our survey effort was seasonal it is 
reasonable to predict that additional 
species will be recorded This assump¬ 
tion is supported by database and 
literature searches in the Western 
Australian Museum and by personal 
observations, that record a further nine 
species near this area on the coastal 
plain. They are Crenadactylus ocellatus 

- Ellenbrook Nature Reserve, Pygopus 
lepidopodus - Melaleuca Park/Whiteman 
Park/Muchea, Varanus rosenbergi - 
Whiteman Park/West Swan 
(unconfirmed sightings made by Lyn 
Dunstan at her residence on Maralla 
Road), Rarnphotyphlops ivaitii - 
Bullsbrook/Upper Swan (recorded as a 
roadkill nearby during survey), 
Elapognathus coronatus - Muchea, 
Echiopsis curta - Bullsbrook/Muchea, 
Neelaps bimaculatus - Melaleuca Park/ 
Bullsbrook, Parasuta nigriceps - 
Whiteman Park and Pseudechis australis 

- Bullsbrook/ Upper Swan (a large elapid 
was observed near Trapline 3 during 
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Table L The total number of individuals pit-trapped at each site an X denotes observation 
only. 


Species Traplines 

1 2 3 4 5 


MYOBATRACHIDAE - Ground Frogs 


Crinia georgiana 

1 


14 

38 


Crinia glauerti 




X 

X 

Crinia insignifera 

1 


4 

18 

5 

Heleioporus eyrei 

53 

21 

50 

49 

10 

Limnodynastes dorsalis 

2 


2 

1 


Myobatradms gouldii 

9 

1 

3 

1 

X 

Pseudophryne guentheri 



7 

7 

X 

HYLIDAE-Tree Frogs 






Litoria adelaidensis 




1 

X 

Litoria moorei 





X 

CHELU1DAE - Turdes 






Chelodina oblonga 





X 

GEKKONIDAE - Geckos 






Christinus marmoratus 

X 





Strophums spinigerus 

4 


2 

X 

X 

PYGOPODIDAE - Legless Lizards 






Aprasia repens 

14 

3 

7 

3 

3 

Delmafraseri 

X 

1 




Delmagrayii 



1 

1 


Lialis burtonis 

18 

7 

16 

9 

5 

Pletholax gracilis 

6 

4 

23 

5 

1 

AGAMIDAE - Dragons 






Pogona minor 

9 

4 

4 

5 


Rankinia adelaiderisis 

74 

1 

19 

2 


SCINCIDAE - Skinks 






Acritoscincus trilineatum 



4 

5 

X 

Cryptoblepharus plagiocephalus 

12 

1 

5 

3 

X 

Ctenotus australis 

5 

X 

13 

X 


Ctenotus fallens 

3 

8 

30 

15 

4 

Ctenotus gemmula 



1 

1 


Ctenotus impar 


1 




Egemia napoleon is 




1 

X 

Hemiergis quadrilineata 

3 

8 

17 

11 

6 

Lerista christinae 



2 

7 


Lerista elegans 

37 

19 

32 

19 

X 

Lerista praepedita 

10 

1 

5 

10 


Menetia greyii 

25 

7 

22 

5 

7 

Morethia lineoocellata 

2 

1 

4 

2 
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Table 1 (cont.) 


Species 

Traplines 

1 

2 

3 

4 

5 

Morethia obscura 

1 

1 

10 

7 

1 

Tiliqua occipitalis 



2 

1 

1 

Tiliqua rugosa 

2 

1 

2 

6 

X 

VARAN1 DAE - Monitors 






Varanusgoiddii 




X 

X 

Varanus tristis 

1 





TYPHLOPIDAE - Blind Snakes 





Ramphotyphlops australis 

4 


4 

6 

1 

ELAP1DAE - Front Fanged Snakes 





Brachyarophis fasciolata 

1 





Brachyurophis semifasciata 

2 

X 




Neelaps calonotos 

4 


3 

1 

1 

Notechis scutatus 



2 

X 

1 

Parasuta gouldii 

2 

1 

X 

X 


Pseudomja affinis 

1 



X 

X 

Simoselaps bcrtholdi 

4 

X 

5 


X 

Total number of species 

29 

19 

32 

29 

13 


survey and was tentatively identified as 
this species). The Maralla Road 
Bushland supports all 9 species of frogs 
that are widespread on the Swan 
Coastal Plain. Only one of these, Crinia 
insignifera, is endemic to the coastal 
plain between Gingin and Busselton 
(Tyler et ai, 2000). Two further 
myobatrachid frogs Heleioporus 
barycragus and Neobatrachus pelobatoides 
have been recorded nearby at 
Ellenbrook Nature Reserve, but are 
omitted from the list of likely additional 
species due to the lack of clay or loam 
soils in the Maralla Road Bushland. 
Ellenbrook Nature Reserve is well 
known for its population of the 
critically endangered Western Swamp 
Turtle Pseudemydura umbrina. Despite 
its close proximity to the survey area 
the turtle seems unlikely to naturally 
occur on Maralla Road Bushland as the 


swamp systems are inadequate for this 
species (G. Kuchling pers. comm.). To 
date, searches in likely areas for P. 
umbrina have only revealed the presence 
of the more common and widespread 
Chelodina oblonga. Only two species of 
gecko were recorded in the survey area 
Generally with this group, diversity is 
low in the more cooler southerly regions 
(Storr et al , 1990). It is interesting to 
note the presence of what appears to be 
two subspecies Strophurus spinigcrus 
spinigerus and Strop/iurus spinigerus 
inornatus in the survey area. Storr 
(1988), stated the gap separating these 
two forms as being only a few kilometres 
between the top and bottom of the 
Darling Scarp. The dominant form in 
the survey area is the plain-backed 
inornatus, which is more prevalent in 
the Darling Range (pers. obs.), while 
the more ornate nominate spinigerus 
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form is predominantly coastal. This 
situation warrants further investigation 
from a taxonomic perspective Legless 
lizards are well represented in the survey 
area with five of the eight regionally 
occurring species recorded. Pygopus 
lepidopodus is also likely to occur 
because it is recorded in both Whiteman 
and Melaleuca Parks. Pletholax gracilis is 
dependent on Banksia-Eucalyptus 
woodlands or heaths on sandy soils 
(Wilson and Knowles, 1988). This 
habitat is locally reduced and has lead 
to a decline in the species range in the 
Perth region (Shea and Peterson, 1993). 
Based on his capture rates at two sites 
(Bamford, 1998) speculated that P. 
gracilis was more trappable in pitfall 
traps in areas of sparse understorey. This 
could possibly be the case at Maralla 
Road Bushland where the ecotone site 
produced more captures. By contrast, at 
Modong Nature Reserve in Oakford, P. 
gracilis was more frequently trapped in 
Melaleuca preissiana low woodland over 
a very dense heath understorey (pers. 
obs.). The skink lizards are the most 
diverse and abundant reptiles in the 
survey area The area yielded all four 
Ctenotus spp. known from the coastal 
plain around Perth. This has only been 
previously replicated at Whiteman Park 
(How and Dell, 1994). One of these 
species, C. gemmula, is infrequently 
recorded on the coastal plain, but occurs 
in disjunct populations north to Cataby 
(Storr et ai, 1999). Indeed, the type 
locality for this species is South Perth, 
where all of its former habitat has been 
destroyed by urban development. 
Ctenotus impar is rarely recorded on the 
coastal plain north of the Swan River 
(Storr et al. r 1978). The distribution of 
the burrowing skink Lerista christinae 
was extended south into the Perth 
metropolitan area as a result of this 
survey, although it also occurs on 
Rottnest Island. Apart from this 


extension of range all other reptiles 
listed are within their known range and 
most are widely distributed throughout 
the south west. Three species of monitor 
lizard occur in the Perth region (Bush 
et ai, 1995). Although Varanus 
rosenbergi is unconfirmed from the area 
it is highly likely to occur based on 
nearby records, particularly in 
Whiteman Park. Therefore it is 
probable that Maralla Road Bushland 
supports all three species. It is also 
worth mentioning the presence of four 
species of burrowing snake in the 
survey area. On the coastal plain, only 
Bold Park has yielded all five species in 
sympatry over a prolonged period of 
trapping (How and Dell, 1994). The 
one species unrecorded from the 
Maralla Road Bushland, Neelaps 
birnaculatus, is expected to occur owing 
to nearby records and its broader 
distribution on both the coastal plain 
and Darling Range (Bush et ai, 1995). 
Neelaps calonotos is almost entirely 
endemic to the Swan Coastal Plain 
near Perth. The 9 frogs and 36 reptiles 
recorded represent approximately 50% 
of the 16 frog species, 51 lizards and 20 
terrestrial snakes naturally occurring in 
the Perth region (Bush et ai, 1995). 
This diversity is a direct reflection of 
the size and near pristine condition of 
the Banksia woodlands and other 
environments. The importance of this 
diversity becomes even more apparent, 
when considering that only 7% of 
Banksia woodlands are protected in 
conservation reserves on the Swan 
Coastal Plain (Hopper and Burbidge, 
1989). The zoogeographic location of 
Maralla Road Bushland on the Swan 
Coastal Plain significantly straddles a 
major change-over zone, from the 
sandy Bassendean soils to the heavier 
f lu viatile soils of the eastern side of the 
plain. Any future development projects 
that involve large scale alterations and/ 
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or fragmentation to Maralla Road 
Bushland will undoubtedly lead to 
impoverishment in all Biodiversity 
aspects and critical loss in areas of 
potential tourism, environmental 
education and scientific uses. 


CONSERVATION 

CONSIDERATIONS 

Maralla Road Bushland is currently 
privately owned but is listed for Parks 
and Recreation under the Metropolitan 
Region Scheme. (Government of 
Western Australia 2000). Maralla Road 
Bushland has been the subject of a 
detailed Public Environmental Review 
process involving the proponents 
Homeswest, Sanwa Vines Pty. Ltd. and 
Mt Lawley Pty. Ltd. (Environmental 
Protection Authority, 1992). This 
report to the Minister for the 
Environment suggested that only 90 
hectares of the area, the proponents 
preferred conservation option, be set 
aside for Parks, Recreation and 
Conservation, and regrettably contained 
the erroneous statement that "much of 
the land has been totally modified”. 
This is very misleading, as apart from 
some meagre selective harvesting of 
native timber and barely noticeable 
weed invasion, the 950 ha is in 
excellent condition. In-fact, the 
excellent/pristine condition, large size 
and diversity of vegetation associations 
in a bushland setting so close to Perth 
are unique (Urban Bushland Council, 
1997). This view was overwhelmingly 
reflected in the majority of public 
submissions supporting the exclusion of 
theentirearea from urban development. 
The EPA considered the protection of 
approximately 641 hectares including all 
significant wetlands, as their 
environmentally acceptable option. In 
addition to this, further likely 


disturbance include plans for regional 
road requirements by the Main Roads 
Department, as well as identification of 
a general mineral resource area for clay 
and sand. More recently, the future of 
Maralla Road Bushland has become 
more promising with recognition of the 
area's conservation significance in 
‘Perth’s Bushplan (Government of 
Western Australia 1998) and finally in 
Bush Forever (Government of Western 
Australia 2000). Currently, Maralla 
Road Bushland is reserved for Parks and 
Recreation in the Metropolitan Region 
Scheme. We fully endorse the 
recommendation made by ‘Perth’s 
Bushplan' that Maralla Road Bushland 
be set aside as a National Park or Nature 
Reserve. Other bushland areas in close 
proximity such as Melaleuca/Whiteman 
Parks and Twin Swamps/Ellenbrook 
Nature Reserves are set aside for the 
conservation of flora and fauna and 
managed by the Department of 
Conservation and Land Management, 
the latter primarily for the preservation 
of the critically endangered P. umbrina. 
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SEA TURTLE RECORDS BARROW ISLAND, 
WESTERN AUSTRALIA 


By Kellie Pendoley 

Murdoch University, South Street, Murdoch WA, 6150. 


Previously published records for Barrow 
Island sea Turtle fauna include reference 
to Chelonia mydas (Green Turtles) 
nesting on local beaches and small 
Eretmochelys imbricata (Hawksbill 
Turtles) swimming in the shallow 
offshore waters (Butler 1970). 

Smith (1976) identified a dead Chelonia 
depressa (Flatback Turtle) on the east 
coast of Barrow Island and numerous 
Green Turtles on or near the beaches 
along the west coast The CALM West 
Australian Marine Turtle Research 
Program has confirmed the West Coast 
of Barrow Island as a major Green 
Turtle rookery while Yacht Club beach 
north of the WAPET camp is recognised 
as a Flatback Turtle rookery (Prince 
1990). 

Bob Prince (CALM Marine Turtle 
Research Program) tagged a single 
Hawksbill Turtle on Yacht Club beach 
in January 1993 (RIT Prince pers. com., 
March 1999). 


In November 1996, while conducting a 
biological intertidal survey of the West 
Coast of Barrow Island, I found and 
photographed a juvenile Green Turtle 
on the Biggada reef flat adjacent to 
Turtle Bay. I identified the animal as a 
juvenile Green based on the following 
characteristics. The carapace of the 
animal was approximately 40 cm long 
and 30 cm wide and was high domed 
(Flatbacks Turtles have a low domed 
carapace). The head had one pair of 
prefrontal scales (Hawksbill Turtles 
have two pairs of prefrontal scales). 1 
have frequently observed small turtles 
in the shallow nearshore waters of the 
Barrow, Lowendal and Montebello 
Island complexes. It is likely these are 
also juvenile Green Turtles however 
this is yet to be confirmed. 

Peter Pendoley and 1 made the 
following observations during a survey 
of Barrow Island beaches between 15 
and 22 January 1999. Eighteen beaches 


Table 1. List of marine turtles recorded on beaches of Barrow Island in January 1999. 


Beach 

Species notes 

Yacht Club 

Flatback Turtle hatchlings 

Surf Point 

Hawksbill Turtle hatchlings, West Australian Museum 
registration R135619. 

Mattress Point south 

Flatback Turtle hatchlings, nest dug up by a Perentie lizard 

Pipeline Beach (south 
of Terminal Tanks) 

Flatback Turtle hatchlings, Flatback Turtle adult 

John Wayne 

Hawksbill Turtle hatchlings (not collected, photographic 
record). Hatback Turtle adult 

Eagles Nest south 

Flatback hatchlings 

WAPET Camp south 

Loggerhead skull collected West Australian Museum 
registration number R135620. 
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around Barrow Island were surveyed 
during the day for evidence of sea Turtle 
nesting. Tracks counts were made and 
species identified where possible. 
Emerged nests were dug to identify 


hatchling species. Table 1 is a list of the 
confirmed sightings of animals 
The following identifications (Table 2) 
are based on adult and hatchling track 
identifications and are yet to be 


Table 2 List of marine turtle species identified on Barrow Island beaches in January 1999 
from their nesting tracks. 


Beach 

species 

Adult 

track 

Hatchling 

track 

Notes 

Yacht Gub 

Flatback 

X 

X 



Hawksbill 

X 



Turtle Bay 

Flatback 

X 




Hawksbill 

X 



Surf Point 

Hawksbill 


X 

Animal collected, lodged with 





WA Museum 

T-Tree 

Flatback 

X 



Mattress Point 

Ratback 

X 




Hawksbill 

X 




Green 

X 



Cape Dupuy (west) Flatback 

X 




Green 

X 



Whites 

Ratback 

X 

X 



Green 

X 



Lucky’s Bay 




No evidence of animals 

Boomerang Island 




No evidence 

(east) 




of animals 

Pipeline 

Ratback 

X 

X 

Adult-night observation 


Green 

X 




Hawksbill 

X 



John Wayne 

Hawksbill 

X 

X 

Hatchling photographed and released. 


Green 

X 




Ratback 

X 

X 

Adult-night observation 

Bandicoot Bay 




No evidence of animals 

Little Bandicoot 




No evidence 

Bay 




of animals 

Eagles Nest 

Hawksbill 

X 



(south) 






Green 

X 


Numerous Turtle carcasses in 





dune blowout 


Ratback 

X 

X 


The Chair 

Hawksbill or 

X 



(north) 

Ratback 




WAPETCamp 

Ratback 

X 

X 


(south) 





Perentie 11 




No evidence 

(north) 




of animals 

Flacourt Bay 

Ratback 

X 




Green 

X 
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confirmed by observations of actual 
animals. Flatback Turtle hatchling track 
identification is relatively straight¬ 
forward as the tracks of the Flatback 
Turtle hatchlings are wider than Green 
or Hawksbill Turtle hatchlings and the 
track pattern is characterised by an 
offset gait and widely spaced flipper 
marks A method to accurately identify 
adult species through track measure¬ 
ments was trialed in the field and will 
be the subject of a separate paper. 

It is interesting to note that while 
Barrow Island is recognised as an 
important Green Turtle rookery there 
was very little evidence of this species 
nesting on Barrow during this survey 
(January 1999). The low numbers of 
Green Turtles made it much easier to 
see the Hawksbill and Flatback Turtle 
tracks that would otherwise have been 
obliterated by the much larger Green 
nesting populatioa As part of my PhD 
program I will be resurveying the 
Barrow Island beaches over the next 
four summer nesting seasons (1999/ 
2000, 2000/2001, 2001/2002, 2002/ 
2003) for nesting species and effort. I 


am also carrying out this work on 
Lowendal and Montebello Island 
beaches for the same time frame. The 
results will be incorporated into both 
local (oil field operators) and regional 
(CALM, DEP) environmental manage¬ 
ment plana 
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LITTLE CROWS CORVUS BENNETTI ON THE COASTAL 
PLAIN OF SOUTH-WESTERN AUSTRALIA 


By IAN ROWLEY 

CSIRO Wildlife Research, Helena Valley, WA. 
Present address:- 53 Swan Street, Guildford, WA 6055. 


The first mention of crows in Perth was 
made by D.L. Serventy in one of his 
earliest papers (Serventy 1928). He 
described the movements of crows he 
had recorded when he lived at 
Maddington prior to 1923. First noticed 
in 1919, thereafter his records for 1920, 
1921 and 1922 showed a similar 
movement south starting in December 
and continuing through January, 
gradually changing to a northerly 
movement during the rest of the 
summer. After Serventy left 
Maddington these records ceased. 

In the first edition of Serventy and 
WhitteH's Birds of Western Australia 
(1948) there was no mention of Litle 
Crows in the south-west However in 
the fourth edition (1967) they were 
recorded 'seasonally visiting the south¬ 
west' (p.423) and were clearly 
recognised as C. bennetti after Angus 
Robinson had trapped and banded nine 
individuals on his farm at Coolup, 85 
km south of Perth on 14 December 
1961. By then Serventy had obviously 
realised that the crows'of his earlier 
paper were not Australian Crows C. 
orru but Little Crows C. bennetti. 

In 19691 was transferred to Perth after 
completing a ten year study of the 
interactions of corvids and flocks of 
lambing sheep for the Wildlife Division 
of CSIRO (Rowley 1970a). From that 
work it was recognised that there were 


five different species of Australian 
Corvus (Rowley 1970b). In consequence 
I and my assistants were not only 
interested in the corvids around us at 
our new base in Helena Valley but we 
were familiar with their identification 
and soon became interested in the 
flocks of Little Crows that passed over 
us; we made the following observations 
during the summers of 1971-1974*. 

1970- 71: 6 Dec, 17 Little Crows; 26 
Dec, 187; 18 Jan, 17; 11 Feb, 40. 

1971- 72: 19 Dec, 29; 21 Feb, 40; 24 
Feb, 100; 26 Feb, 60; 1 Mar, 36. 

1972- 73: 4 Dec, c. 30; 7 Dec, c. 300; 25 
Dec, c. 20; 29 Dec, 19; 17 Jan, c. 
300; 30 Jan, 150; 2 Feb, 230; 25 
Feb, 60; 6 Mar, c.150; 15 Mar, 
c.200; 18 Apr, c.300. 

1973- 74:5 Jan, heard; 8 Jan, c.100. 
After this we saw no more Little Crows 
over Helena Valley but on 18 March 
1977 Susan Tingay told me that she had 
seen c 200 Little Crows flying over 
Stoneville circling on their way south 
and on 25 March 1987 Rod Smith saw 
seven Little Crows over Gooseberry Hill 
(Smith 1987). 

Since then Little Crows have not been 
reliably seen in Perth and none have 
been reported on the Suburban Bird 
Survey of the WA group of Birds 
Australia (C. Nealon, pers. comm.). It is 
interesting that Jim Masters commented 
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that Little Crows on migration in the 
Avon Valley (upper reaches of the Swan 
River that leads to Perth) have 
decreased markedly in the past 20 years’ 
(in litt. quoted in Saunders and Ingram 
1995). This was the period that the 
species had ceased to visit Perth. 

In January 1972 we started to operate 
two crow traps on the holding paddocks 
serving the abbatoir at Midland which 
had been operating since 1915. We 
caught and banded the following Little 
Crows (aged by eye colour; Rowley 
1970b): 


Table 1. Numbers of Little Crows Corvus 
bennetti banded at Midland, Western 
Australia. 


Year 

Adult 

Immature 

Juvenile 

Total 

1972 

4 

5 

27 

36 

1973 

22 

39 

81 

142 

1974 

8 

5 

31 

44 

Total 

34 

49 

139 

222 


Eight of these bands were returned as 
detailed in Table 2, a return rate of 
3.6%. The movements involved are 
shown in Figure 1. 

Why Little Crows have altered a 
longstanding movement pattern is still a 
mystery, possibly due to the closure of 



the abbatoirs in the late 1970s or just a 
feature of the behaviour of a 
renownedly nomadic, opportunistic 
species? 

1 thank Graeme Chapman and Les 
Moore for their help in banding the 
crows and Lesley Brooker for drawing 
the map. 


Table 2 Movements of banded Little Crows Corvus bennetti in Western Australia. 


Site 

cn 

mop 

Band 

number 

(090) 

Age 

Date 

banded 

Date of 
recovery 

Interval: 

months 

Location of 
recovery 

Distance 

(km) 

Direction 

1 

49260 

J 

12/1/73 

7/3/73 

c. 2 

Millendon 

12 

N 

2 

49271 

J 

15/1/73 

7/3/73 

c.2 

Wongan Hills 

no 

NNE 

3 

49279 

I 

15/1/73 

22/7/73 

6 

Bodallin 

276 

E 

4 

49281 

J 

15/1/73 

6/1/81 

95 

Dandaragan 

140 

N 

5 

46113 

A 

22/1/73 

30/3/73 

2 

Banding site 

- 

- 

6 

46118 

A 

22/1/73 

8^4/80 

85 

Mogumber 

97 

N 

7 

60707 

A 

25/1/74 

18/12/78 

59 

Morawa 

300 

N 

8 

60742 

j 

1/3/74 

9/7/74 

4 

Tardon 

350 

N 
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NOTES ON THE EGGS AND BURROWS OF TWO SPECIES OF 
DRAGON LIZARDS (LOPHOQNATHUS LONQIROSTRIS AND 
LOPHOQNATHUS QILBERTI) 


By L.A. SMITH 

Cl o Western Australian Museum, Francis Street, Perth, 6000 


Discovering details about the breeding 
behaviour of reptiles in the wild is 
largely fortuitous. It requires an observer 
to be in the right place at the right time 
and then be diligent enough to make 
observations, often over many months 
These prerequisites are not often met, 
so it is not surprising that there is a 
dearth of information about the 
breeding biology of many Australian 
reptiles. Some of these deficiencies can 
be circumvented by examining museum 
specimens but there is no substitute for 
observers 'on the ground' when it comes 
to learning about things like burrow 
construction and egg deposition. 

In January 1999 I received data on 
burrow construction and egg deposition 
by two species of agamid lizard, 
Lophognathus longirostris and 
Lophognathus gilberti. What little there 
is known about clutch size in these two 
species is summarised by Greer (1989). 


NOTES ON LOPHOGNATHUS 
LONGIROSTRIS 

In January 19991 received a phone call 
from Sarah Willis in South Hedland 
telling me she had a 'tata' lizard 
burrowing in her gardea Although both 
Lophognathus longirostris and 
Lophognathus gilberti occur along the 
Pilbara coast 1 was convinced, by 
Sarah’s answers to some questions, that 


the lizard in her garden was 
Lophognathus longirostris. 

I suggested she keep notes on any 
developments and let me know what 
happened. 

Sarah's notes, which I received in 
March 1999, are as follows: 

“1 January 1999 

A small lizard, known to the locals as 
'tata lizard' in Port Hedland, seems to 
have set up it's territory in the front 
garden bed with the native hibiscus. 
The lizard (very originally christened 
'Godzilla') is about 300 mm long, with 
about 130mm of that being body. He 
has two white stripes down each side. 
His territory seems to comprise of the 
front garden bed, the front lawn and the 
front fence - an area about 2 x 4 m 2 . 

He has dug a burrow in the middle of 
the flower bed - this is about 3cm long 
and has an oval-shaped entrance, about 
1 cm high in the middle. 

His hunting ground seems to be mainly 
the hibiscus bushes, and the front 
verandah where a lot of insects get 
caught in the cyclone screens or old 
spider’s webs. He has ventured up to the 
glass window (it runs all the way to the 
floor) but I don't know if it’s his 
reflection he can see or movement 
behind the window, although he does 
put his head on the side if I or one of 
the cats moves behind the window. He 
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seems to be very curious about the 
window - often sitting in front of it for 
along time. 

31 January 1999 

Godzilla observed digging in, then 
scratching sand over the top of his 
burrow. I suspect now that it may be a 
"her". This continued for about 15 
minutes, and there was no sign that 
there had ever been a burrow there. A 
second one has been dug about 40cm 
away to the left of the old one. 

2 February 1999 

After ringing the WA Museum and 
speaking to Laurie Smith, I very 
carefully excavated the burrow to see if 
there were any eggs. About 18cm down 
into the soil, 1 found 4 eggs, off-white 
in colour with a rosette-type pattern on 
the shell, and about 15cm, in length. 
The sand was quite hot, but I forgot to 
take a temperature reading. 1 covered 
the eggs back up and marked the spot. 
The burrow appeared to be quite steep - 
approx a 45 degree angle. 

3 February 1999 

I wonder if the eggs will hatch - it 
rained last night, although not heavily. 

4 February 1999 

1 rang Laurie at the Museum today to 
see if there was any way to protect the 
eggs - it appears not! Survival of the 
fittest, 1 suppose. It rained fairly heavily 
early this morning, and it appears that 
there is more on the way as there is a 
tropical low off the coast 

The lizards are known as nundulbury 
in the Western desert language 
Oigalong) and are apparently good to 
eat. 1 haven't seen Godzilla around - 
she’s probably sheltering from the heavy 
rain. 


6 February 1999 

Godzilla was sitting in the middle of the 
driveway - probably warming herself. It 
has been raining again and the ground 
appears wet to a depth of about 10cm. 
Hopefully this hasn’t harmed the eggs. 
There are lots of flying insects around, 
so there is plenty of food. 

7 February 1999 

The eggs should hatch between 6-8 
weeks. It has rained again. 

21 February 1999 

There has not been a lot of activity in 
Godzilla’s territory - we have had some 
absolutely torrential rain and the 
ground is extremely saturated 1 doubt 
very much whether the eggs will hatch 
now, and they will have been in wet 
pindan clay for about 14 days. The baby 
lizards will have extreme difficulty 
getting to the surface as it sets very 
hard The other burrow has also been 
washed away with the rain as well 

11 March 1999 

There has been no sign of Godzilla in 
her territory -1 can only assume that 
something happened to her during one 
of the really bad storms that have 
happened over the last few weeks. The 
water has been pooling in the yard so 
she's probably gone off to higher 
ground. I can only hope that she returns 
soon.’’ 


NOTES ON LOPHOGNATHUS 
GILBERT! 

In January 1999 I received a visit from 
Joe Smith, a regular contributor of 
information and supporter of the 
Department of Terrestrial Vertebrates 
for more than 30 years. Among some 
notes he gave me were details of two 
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Lophognathus gilberti laying eggs on the 
Drysdale River near Old Barton Plains 
homestead. Joe's notes are as follows: 

“December 23,1975 
Physignathus [Lophognathus] observed 
digging a hole Watched it progress over 
6 hours. After laying its eggs she 
covered the hole in and camouflaged 
the entrance On 20/2/1976 nine eggs 
hatched at five minute intervals 

December 25,1975 

Another Physignathus [Lophognathus] dug 
a hole yesterday and covered the 


entrance Today, I dug into the hole 
and only 6 inches in there were seven 
eggs. They all hatched on 26/2/76.” 

A small sketch by Joe shows the burrow 
dug into a slight incline at an angle of 
about 20° to the surface, the short 
tunnel with an enlarged egg chamber. 
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AN OBSERVATION OF NEST BURROW THEFT IN THE 
DRAGON LIZARD QEMMATOPHORA LONQIROSTRIS 


By LINDLEY MCKAY 

15 Prospect Terrace, Highgate Hill, Qld, 4101 
and 

ROHAN H. CLARKE 

Department of Zoology, La Trobe University, Bundoora, 3083 


Egg-laying behaviour in Australian 
dragons ( Agamidae) is infrequently 
observed in the wild, with only a 
handful of records known to the authors 
(e.g. Hudson, P. 1977, Cogger 1978). 
More numerous and detailed 
descriptions are available for egg-laying 
behaviour in captive dragons (e.g. 
Hudson 1977, Weigel 1989, Harlow & 
Harlow 1997), however these are 
unlikely to accurately reflect many 
natural behaviours. In captivity inter 
and intra-specific interactions will be 
limited by the number of species and 
density of individuals housed together, 
whilst vigilance against predators and 
competitors is likely to be greatly 
reduced because of familiarity amongst 
captors and an absence of many 
reinforcement stimuli. It is therefore 
important to document behaviours 
observed under natural conditions to 
better understand how individuals 
interact with con-specifics and 
individuals of other species. Here we 
report an instance of burrow excavation 
by Gemmatophora longirostris , an 
interaction between the burrow owner 
and a single Varanusgilleni, and burrow 
theft and subsequent egg laying by a 
second G. longirostris. 

G. longirostris is a slender long-limbed 
dragon with a long snout and a very 


long tail. It is widely distributed from 
the central coast of Western Australia 
east to Central Australia, occupying arid 
and semi-arid habitats, especially in the 
vicinity of eucalypt-lined ephemeral 
watercourses. G. longirostris reproductive 
biology and behaviour is poorly known 
although gravid females have been 
reported in October and February in 
north-western Australia (Greer 1989). 
Average clutch sizes are recorded as 4 
(Pianka 1986) to 5-6 (Greer 1989), 
although an early (perhaps erroneous) 
account states up to 15 eggs are laid 
(Waite 1929). 

On the 24 th Nov 2000, whilst camped 
on the southern edge of Lake Tobin, 
Great Sandy Desert, WA, 21’ 44’S, 125’ 
40’E, an adult G. longirostris was noticed 
scratching the substrate in the shade at 
the base of a Desert Oak (Allocasuanna 
decaisneana) at 1200 Summer WST. The 
animal was readily identified as a female 
by its moderate nuchal crest, drab 
colour and the presence of eggs visible 
as bulges in its lower belly. It proceeded 
to excavate a roughly semi-circular hole 
about 8cm wide and 3cm high, pausing 
every few minutes to back out and stand 
at the entrance Given the gravid state 
of the animal under observation and, as 
G. longirostris typically sleep on exposed 
limbs in warm conditions (Wilson and 
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Knowles 1988), we surmised this burrow 
was for egg-laying purposes. At about 
1430, a Varanus gilleni descended the 
trunk of the nearest Desert Oak and 
moved quickly towards the G. 
longirostris, which was at its burrow 
entrance. The G. longirostris arched its 
body and inflated its chest, but moved 
away from the hole. The V. gilleni then 
entered the burrow, before backing out 
and moving away. The G. longirostris 
returned to the hole within a minute 
and continued digging. Several male G. 
longirostris , identified by the presence of 
large nuchal crests and bright 
colouration, also approached the female 
excavating the burrow, however in 
these instances she continued digging. 

At 1630 another female, approximately 
equal in size to the first, approached 
arching her back and opening her 
mouth. The first female returned the 
display, before the newly arrived female 
ran at and chased away the first The 
pursuit covered a distance of 10 metres. 
As no direct contact between the two 
animals was noted the observers were 
able to keep track of which female was 
the burrow owner and which was the 
aggressor. The second female who had 
not previously been noted burrowing 
then returned to the hole created by the 
first female and continued the 
excavation. As with the first female, it 
would pause every few minutes to back 
out and stand at the entrance. 

At 1715 the new burrow owner was 
accidentally disturbed from the hole by 
one of the authors. The animals rapid 
exit from the burrow caused an egg to 
be pushed to the entrance in the 
process. After standing at the entrance 
for approximately 30 seconds the animal 
pushed this egg back into the burrow 
with its snout At this point burrow 
length was estimated to be 30 cm. Soon 
after the female began to fill the hole 


although this was not complete until 
after sunset at 1830. At this time the 
burrow site appeared to be no different 
to its surrounds, without any indication 
of scratchings or diggings. 

An additional gravid female G. 
longirostris was encountered the 
following day at Well 36 on the 
Canning Stock Route (22'09'S, 125* 
27E). This animal was also observed 
excavating a burrow although this time 
in damp sand surrounding a pool of 
water. In this instance further 
observations of behaviour were not 
made 

These incidental observations further 
our knowledge of nesting behaviour in 
G. longirostris. Observations of at least 
three gravid females in the process of 
burrow excavation or egg-laying in 
November suggest, at least in the 
northern Great Sandy Desert this is an 
important laying period, and is in 
agreement with earlier reports of 
breeding in the spring and summer 
months. To the best of our knowledge 
theft of burrows constructed for egg- 
laying purposes has not been previously 
reported in G. longirostris. Indeed we 
can find no reports of this behaviour in 
any Australian dragon. Given the 
continuous nature of suitable substrate 
and extensive areas of shade that 
presumably offered similar micro¬ 
climates to the burrow site discussed 
above we surmise that the observed 
burrow theft was not the result of 
limited nest site availability but rather 
an opportunistic theft. 
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FROM FIELD AND STUDY 


Little Corellas feeding on Pinus 
pinaster- On 23 December 1998 at 
approximately 1730 hours 1 observed a 
flock of Little Corellas feeding on the 
cones of Pinus pinaster in the parking 
area adjacent to Beatty Park Leisure 
Centre, Vincent Street, North Perth. A 
few birds were again seen feeding on 17 
March 1999. This appears to be a new 
food source for Little Corellas. 

The method of feeding was observed. 
Usually a bird bites off a cone and 
transfers it to the left foot The cones 
are rotated and stripped from the base 


to extract the pine seeds. If the cone is 
dropped the bird selects another one 
Freshly fallen cones were collected from 
the ground for examination and to be 
photographed (Figure 1). Voucher 
material has been lodged with the 
Western Australian Museum 

This population of Little Corellas 
originated from escapees from aviaries 
from unknown sources (R. E Johnstone 
and G. M. Storr, 1998, "Handbook of 
Western Australian Birds. Volume 1 - 
Non-passerines (Emu to Dollarbird). 


- KEVIN F. KENNEALLY, Conservation and Land Management, Locked Bag 29, 
Bentley Delivery Centre, WA 6983. 



Figure 1 Cones and foliage of Pinus pinaster harvested by Little Corellas 
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Carnaby’s Cockatoos feeding on 
Liquidamber- Flocks of Carnaby’s 
Cockatoos were observed feeding on the 
fruits of ornamental Liquidamber trees 
( Lujuidamber: Hamamelidaceae) growing 
in the grounds of the Department of 
Conservation and Land Management, 
Kensington. Up to 20 birds per tree 
were observed feeding on the fruits for a 
two week period which extended from 
15-30 March 1999. This appears to be 
a new food source for Carnaby’s 
Cockatoo. 

The fruits of Liquidamber are globular 
and spiny (from the persistent styles), 
the capsules are dehiscent and each 
contains one or two winged seeds. 

Birds would alight in the tree and move 
out towards the end of a branch then 


nip it off. The bird would hold the 
branch in its right foot and remove one 
of the fruits with its beak. It would drop 
the branchlet (often containing 
additional fruits - see Figure 1) to the 
ground and then transfer the fruit to its 
left foot where it would split the 
capsules and remove the seeds. There 
was considerable debris of discarded 
branchlets and fruit immediately under 
the trees. 

Freshly fallen fruit were collected from 
the ground for examination and to be 
photographed (Figure 2). The seeds 
were mature in all fruit examined 
(Figure 3). 

Freshly fallen fruit were collected and 
voucher material has been lodged with 
the Western Australian Museum 



Figure 1 Branchlet of Liquidamber with fruit attached (scale bar equals 1 cm). 
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Figure 2 Fruit of Liquidamber harvested by Carnaby's Cockatoos (scale bar equals 1 
cm). 



Figure 3 Seeds of Liquidamber (scale bar equals 1 cm). 

- KEVIN F. KENNEALLY, Conservation and Land Management, Locked Bag 29, 
Bentley Delivery Centre, WA 6983. 
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Additional notes on the birds of 
Edithana Pool, Lyons River - Newbey 
and Newbey (Western Australian 
Naturalist 18:13-20) provided notes on 
the vegetation and birds of Edithana 
Pool after visiting the area in August 
1987. The site is a tree-lined pool on 
the Lyons River approximately 25 
kilometres from Mt. Augustus within 
the Gascoyne biogeographic region. 
Newbey and Newbey (1987) described 
the location, layout, and physical 
environment of the pool and provided 
climatic data for the area. They also 
presented species lists for birds and 
flora 

This short note provides a list of birds 
observed at Edithana Pool on the 
afternoon of the 17 and morning of the 
18 August 1998 and compares this list 
with that of Newbey and Newbey 
(1987). The area surrounding the pool, 
including fringing vegetation and 
nearby woodland and open grassland 
habitat, as well as the pools themselves 
were surveyed for birds. 

Forty-one species of birds were recorded 
by Newbey and Newbey (1987) whereas 
37 species were noted on this occasion. 


The list of species is broadly 
comparable, with 24 species recorded on 
both occasions (Table 1). Nineteen 
non-passerines and 18 passerines were 
recorded during the current survey and 
27 non-passerine and 14 passerines were 
noted by Newbey and Newbey (1987). 
There are minor differences in the 
species composition of waterbirds, 
notably ducks, and in the number of 
raptors present. The lists of bush birds 
are very similar. 

Cattle were observed in areas around 
the pool and a Dingo/wild dog was 
observed adjacent to the pooL 
A combined total of 54 species have 
now been recorded at this site. The 
similarity in bird species composition 
between the two surveys suggests that 
the area has continued to be utilised in 
a similar manner over the ten-year 
period. Although a fairly thorough 
search was made of the area, additional 
avifauna species are likely to occur at 
this locality due in part to the 
combination of wetland and woodland 
habitats, and it would be worthwhile to 
undertake further visits of the area 


- STEPHEN J. REYNOLDS, PO Box 508, Nedlands WA 6909 
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Table 1. Birds recorded at Edithana Pool in August 1998 (species marked with an asterisk 
were also recorded by Newbey and Newbey 1987) 


Species Name 


Common Name 


*Erru 
Grey Teal 

*Pacific Black Duck 
Australian Wood Duck 
*Australasian Grebe 
*Little Black Cormorant 
*Great Egret 
*Whistling Kite 
Australian Kestrel 
*Eurasian Coot 
Black-tailed Native Hen 
*Black-fronted Dotterel 
*Peaceful Dove 
*Spinifex Pigeon 
*Crested Pigeon 
*Galah 

*Australian Ringneck 
*Blue-winged Kookaburra 
*Rainbow Bee-eater 
*White-plumcd Honeyeater 
Crimson Chat 
*Grey-crowned Babbler 
*Crested Bellbird 
*Rufous Whistler 
*Australian Magpie-lark 
*Willie Wagtail 
* Black-faced Cuckoo-shrike 
White-winged Triller 
Black-faced Woodswallow 
Masked Woodswallow 
Pied Butcherbird 
*Torresian Crow 
Richard’s Pipit 
Zebra Finch 
Rufous Songlark 
Fairy Martin 

*Tree Martin 


Dromaius novaehollandiae 
Anas gracilis 
Anas superciliosa 
Chenonetta jubata 
Tachybaptus novachollandiae 
Phalacrocorax sulcirostris 
A rdcaalba 
Haliastur sphenurus 
Falco cenchroides 
Fulicaatra 
Gallinula ventralis 
Charadrius melanops 
Geopelia striata 
Geophaps plumifera 
Ocyphaps lophotes 
Cacatua roseicapilla 
Platycercus zonarius 
Dacelo leach ii 
M erops omatus 
Lichenostomus penicillatus 
Epthianura tricolor 
Pomatostomus temporalis 
Oreoica gutturalis 
Pachycephala rufiventris 
Grallina cyanoleuca 
Rhipidura leucophrys 
Coracina novachollandiae 
Lalage tricolor 
Artamus cinereus 
Artamus personatus 
Cracticus nigrogularis 
Corvusorru 
Anthus novaeseelandiae 
Taeniopygia guttata 
Cindorhamphus mathewsi 
Hirundo arid 

Hirundo nigricans 


No. 

Location 

2 

Open grassland 

3 

pool 

1 

pool 

1 

pool 

1 

pool 

3 

pool 

1 

pool 

1 

over pool 

1 

woodland 

3 

pool 

3 

pool 

1 

pool edge 

several 

fringing vegetation 

5 

Open grassland 

4 

woodland 

4 

woodland 

4 

woodland 

several 

fringing vegetation 

heard 


3 

fringing vegetation 

2 

Open grassland 

2 

woodland 

heard 

woodland 

heard 

woodland 

3 

Open grassland 

2 

woodland 

4 

woodland 

2 

woodland 

1 

woodland 

12 

Open grassland 

heard 

woodland 

2 

woodland 

1 

Open grassland 

20+ 

Open grassland 

1 

woodland 

10+ 

over pool, nests in 


tree over water 

5 

woodland 
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Clutch of Varanus caudolineatus 
(Varanidae) - Smith (1988, Western 
Australian Naturalist, 17: 96.) reports a 
gravid Varanus caudolineatus, caught on 
23 October 1986 near the Wandina 
homestead, and given to the Western 
Australian Museum, subsequently laid 
four eggs. Her post-oviposit body mass 
was 28g and the eggs mass was 9g. The 
eggs failed to develop. 

We had a little more success. A gravid 
V. caudolineatus, caught near Ora Banda 
(30‘24'S, 121'7'E) on 1 December 
2001, was returned to Perth and laid 
four eggs on 16 December 2000. The 
post-oviposit body mass was 10.6g and 
the four eggs weighed 9.6g. This female 
committed approximately 475% of her 
total body mass to four eggs, whereas the 
female reported by Smith (1988) 
committed approximately 24% of her 
total mass to the eggs. In both instances 
four eggs were laid, which is one more 
than reported by Thompson and Pianka 
(2001, Copeia, 2001:443-458.) for most 
V. caudolineatus. 

These four eggs were three-quarters 
covered in vermiculite and placed in a 


two-litre plastic container. This plastic 
container was placed in a styrene box, 
on top of a four litre plastic box filled 
with water containing an aquarium 
heater. The ambient air temperature in 
the box was maintained between 29-31 
‘C by the aquarium heater. It is most 
probable that the temperature of the 
vermiculite and the eggs was higher 
than the ambient air temperature in the 
styrene box as it rested directly on the 
heated water filled container. The eggs 
hatched on 2 March 2001 after a period 
of 77 days, which is appreciably shorter 
than the period that Thompson and 
Pianka (2001) predict, as the incubation 
period at 30 "C. This suggests the 
incubation temperature was higher than 
30 'C. 

The sizes of the neonates were 
Mass(g) SVL(mm) Tail (mm) 


2.1 54 61 

1.8 54 61 

1.9 54 61 

2.0 57 63 


Neonates fed on small crickets and 
cockroaches after five days. 


- G.G. THOMPSON and S.A. THOMPSON, Edith Cowan University, 100 
Joondalup Drive, Joondalup, WA, 6027. 
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Observations on green loopers 
(Chrysodeixis argentifera and C. 
eriosema) feeding on lavender - On 15 
July, 1999, while visiting the Bookcaffe 
at the comer of Douglas Avenue and 
Mill Point Road, South Perth, we noted 
a green looper caterpillar attempting to 
spin a cocoon on the outside of the 
window. Closer inspection revealed a 
number of looper caterpillars feeding on 
the ornamental lavender (Lavendula: 
Lamiaceae) bushes cultivated in the 
Bookcaffes planter boxes 
Larval specimens at various stages of 
development were collected for 
examination and to be photographed 
The pupae were enclosed in flimsy silk 
cocoons, on the foliage of the food plant 
(except for the specimen attached to 
the window). The pupae were green to 
begin with and slowly darkened to 
black. The adult moth hatched 
approximately three weeks after 
pupation 

The moth was identified as Chrysodeixis 


eriosema (Doubleday), Lepidoptera: 
Noctuidae Plusiinae by Andras Szit6, 
Entomologist/Curator, Plant Research 
and Development Services, Agriculture 
Western Australia, where voucher 
specimens are now lodged 

On 2 June 2001 larvae were again 
collected from the same location and 
adult moths hatched out. Specimens 
were forwarded to CS1RO Entomology 
in Canberra where they were identified 
by Mr E.D. Edwards. The moth 
specimens were identified as Chrysodeixis 
argentifera (Guen.) and C. eriosoma . 
Three of the four Australian species of 
Chrysodeixis Hiibner are well known 
pests of crop plants. Chrysodeixis 
argentifera is an endemic species that 
occasionally appears in New Zealand 
and Norfolk Island. It is common 
throughout most of Australia and is 
often involved in long-distance 
migration. The larvae is chiefly a pest of 
tobacco (Nicotiana tabacum: 
Solanaceae), but also attacks tomato 



Figure L Lavender flower spike showing flimsy silk cocoons of Chrysodeixis underneath leaves 
(indicated by a “cl and two pupae at different stages of development 
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Figure 2 Adult male moth of Chrysodeixb eriosema showing the scale tufts on the abdomen 


(Lycopersicore Solanaceae). C eriosoma 
(Dbld.) occurs throughout much of the 
oriental and asian regions, including the 
islands of the south Pacific as far east as 
Easter Island It is known throughout 
northern and eastern Australia. In 
Australia it is mainly a pest of 
vegetables and garden ornamentals 
including bean (Phaseolus: Fabaceae), 
tomato (L ycopersicon: Solanaceae), mint 
(Mentha), Coleus (both Laminaceae), 


Dahlia (Asteraceae), and morning glory 
( Ipomoea: Convolvulaceae), but at times 
damages the young foliage and fruit of 
Citrus (Rutaceae) (Common, I.F.B. 
1990 Mot/is of Australia, Meib. Uni 
Press). 

Although C. eriosema has been recorded 
feeding on other genera within the 
Lamiaceae, this appears to be the first 
record of both species of looper larvae 
feeding on lavender. 


- KEVIN KENNEALLY, JEAN PATON and MARIANNE LEWIS, Conservation 
and Land Management, Locked Bag 29, Bentley Delivery Centre, WA 6983 
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OBITUARY 

DR JOSEPH (GIUSEPPE) GENTILLI 
(13™ MARCH 1912 TO 1 st AUGUST 2000) 



Dr Joseph Gentilli, an Honorary Life 
Member of the Club and one of the 
State’s most eminent academics died at 
the age of 88 on 1 August 2000. 

Joe was born in San Daniele del Friuli 
in Italy on 13 March 1912, but the 
family moved to Udine in 1923. After 
matriculating with top marks he 
attended the University of Venice to 
study economics and commerce. Joe’s 
abiding interest was arts and science and 
he later transferred to the sub-Faculty of 
Sciences Applied to the Diplomatic and 


Consular career and studied languages, 
law, history and economic geography. 
At that time most young Italian men 
were conscripted for military service and 
Joe was no exception. In 1934 he was 
appointed to a junior teaching position 
in the Geography Department of the 
University of Florence. In 1935 Italy 
invaded Ethiopia and Joe was called up. 
He was made a sub-lieutenant, and then 
made a decision that was to chart the 
rest of his life. 

Joe was a descendant of an old European 
Jewish family and had strong 
humanitarian values. He could 
not accept the official Fascist 
position that the Ethiopian 
people were the aggressors against 
the Italians in Abyssinia and 
notified his professor of his 
intention on moral grounds to 
absent himself from the army and 
not be sent to Abyssinia In Joe’s 
own words he “disappeared over 
the mountains”. Eventually he 
surrendered to the authorities and 
was court-martialled Fortunately 
by then this war had ended and 
he escaped a severe punishment 
which otherwise may have even 
included the death penalty. 



Group of Club members on Bibra and Jandakot 
Lakes excursion on 2 April 1950. Joe Gentilli is 
second from left in back row and Melva Gentilli 
(with large hat) is at the back towards the right 
behind Lucy Serventy. Photo: Joy Russell, now 
Joy Harnett, who was Assistant Librarian 1950- 
51, Hon. Secretary 1951-52.). 
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Instead, Joe was demoted and discharged 
from the army. 

The future in Italy for the young 
humanitarian idealist was bleak and his 
university career was gone. The Italian 
Fascist leader Mussolini had formed an 
alliance with Hitler who had persuaded 
Mussolini to start repressive actions 
against Italian Jews. Joe Gentilli could 
not support such a regime and decided 
to leave Italy, believing that a free 
country such as Australia would be a 
better destiny. He travelled overland to 
London after applying to migrate to 
Australia Even this was not without its 
difficulties. His entry permit to 
Australia required that he bring at least 
300 pounds but the Italian government 
would not allow emigrants to take more 
than 200 pounds out of the country. Joe 
was fortunate in getting help from an 
Italian monk who smuggled the 
equivalent of 100 pounds under his 
cassock across the Swiss border. 

In September 1939 at the age of 27, Joe 


arrived in Fremantle on the steamer 
Ormonde and was fortunate in getting a 
lecturing position in statistics at the 
University of Western Australia. 
However Joe’s abiding interest was in 
geography and he gradually built up this 
course until the Geography Department 
was created with Joe as one of its 
founding lecturers 

Even then everything was not plain 
sailing for the young academic After 
Italy entered the war in 1940 on the 
side of Germany, Joe was detained by 
the authorities as an enemy alien and 
was imprisoned for a period in 
Fremantle jail. However with his 
background and academic record, Joe 
was able to convince the authorities 
that he was no threat to Australia and 
was released to continue his university 
teaching. Further humiliations were to 
follow. Ten years later, Joe attended a 
conference in the United States at the 
time when the McCarthyist obsession 
with communism was impacting severely 



Dr Gentilli in his study at the Geography Department, University of Western Australia. 
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Joe and Melva Gentilli at Mt Cooke in 1951. (Photo: Alan Notley). 


on academics and liberal thinkers. 
Immigration authorities, suspicious of 
all foreigners in the United States, 
detained him at Ellis Island. However, 
fellow academics were quick to protest 
and to voice support for Joe, and he was 
soon released. 

Joe's scholarship and academic record is 
impressive. He published over 150 
papers, books and articles in several 
languages including English, Italian, 
French and German and read books and 
scientific papers in other languages 
including Russian and Spanish He also 
actively participated in other cultural 
and artistic organizations and was 
Western Australian secretary of 
Alliance Francaise for many years. 

Joe’s original contributions to geography 
have been extremely wide-ranging, most 
notably in climatology where he 
developed climate and rainfall maps, 
which allowed researchers in other 


disciplines to develop theories on plant 
and animal distribution. He was the 
discoverer of the Leeuwin Current and 
also revealed how weather factors in the 
Indian Ocean led to particular weather 
patterns in other parts of the world. Joe 
was also a leading author in synthesing 
climatic data into seminal books on 
climatology, which brought this subject 
to a world audience 

Other areas of research that attracted 
Joe included geomorphology, 
biogeography and later in his academic 
career, human geography. His 
background and humanitarian values 
attracted him to researching and 
publishing on Italian, Swiss and 
Chinese immigration into Western 
Australia, refugees in Australia, and 
social issues resulting from changes to 
populations in rural areas of Western 
Australia. 

In recognition of his outstanding 
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original contribution to geography and 
climatology Joe was awarded an 
Honorary Doctor of Science degree by 
the University of Western Australia in 
1981. He retired from the position of 
Reader in the Geography Department in 
1977. Joe continued his research in the 
department having been made an 
honorary research fellow and was 
working on a new manuscript at the 
time of his death. This manuscript is 
now being completed and it is hoped 
that it will be published in the Western 
Australian Naturalist in due course. 

Joe's contribution to science, culture 
and education have been recognized 
with a number of awards and honours 
including: Officer of the Order of Merit 
of the Italian Republic, Bronze and 
Silver Medallions by the Alliance 
Francaise of Paris, John Lewis Gold 
Medal of the Royal Geographical 
Society of Australasia, South Australian 
Branch, Honorary Life Member of the 
Institute of Australian Geographers and 
the Institute's Griffith Taylor Medal, 
Fellow of the Royal Meteorological 
Society, Fellow of the Royal 
Geographical Society, Member of the 
American Meteorological Society, 
Officer of the Order of Australia, 
Honorary Life Member of the Royal 
Society of Western Australia and 
Honorary Life Member of the Western 
Australian Naturalists'Club. 

After arriving in Perth, Joe Gentilli 
became a prominent member of the 
Naturalists Club and held a number of 
executive positions which are listed 
below: 

Positions Held on W.A. Naturalists’ 
Club Council 

Council Member: 1947-1950. 

President: 1950-1951. 

Council Member: 1952-1953. 
Vice-president: 1953-1954. 


Editor: 1956. 

Secretary: 1960. 

Joe was a very dedicated Club member 
and, accompanied by his wife Melva, 
participated at most of its meetings and 
excursions, leading a number of notable 
ones including bus excursions to Lake 
Leschenaultia in April 1948, to 
Jarrahdale in October 1950, to the lower 
reaches of the Swan River in July 1954, 
to the Victoria Reservoir in September 
1954. He was also the main speaker at 
several of its meetings covering a diverse 
range of topics including zoogeography 
in March 1948, on films taken abroad 
in October 1953, and on fungi in June 
1954 and May 1960. He was one of the 
driving forces behind production of the 
Club's handbooks and edited Handbook 
number two, “Natural History 
Specimens: Their Collection and 
Preservation”. 

Dom Serventy wrote the nomination 
for Dr Gentilli’s election as Honorary 
Life Member which was read at the 
Club's Annual General Meeting on 5 
December 1975. The citation reads: 

“Dr Joseph Gentilli, a member of the 
staff of the Department of Geograj)hy 
of the University of Western 
Australia, has been a member of the 
Club for many years. He has served 
on the council and was President in 
1950-51. In 1956 he served as acting 
editor the “WA.Naturalist” when the 
editor was abroad. 

His contributions to the “W.A. 
Naturalist” included articles on 
physiography, on bioclimate subjects 
and phenology. In connection with the 
last-named he organized one of the 
earliest schemes of co-operative team 
observation, on the arrival of the 
Pallid Cuckoo in the South-West. 
When he was President in 1951, he 
organized and edited a new and greatly 
expanded edition of the Club’s 
handbook on “Natural History 
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Specimens - Their Collection and 
Preservation”, as the Club's 
contribution to the States Jubilee 
celebrations of 1951. At the annual 
general meeting of the Royal 
Australasian Ornithologists’ Union, 
held in Perth in 1948, he presented a 
notable paper, “Foundations of 
Australian Bird Geography”, 
published later in the “Emu”, which 
introduced the concept of humidity 
refuges during past arid climatic 
cycles, as factors in bird speciation. 

When President he had the Club 
incorporated, a step that enabled the 
Club to acquire promptly, Naturalists’ 
Hall when the opportunity offered. He 
led numerous excursions, and on these 
and others, he prepared sketch maps 
and guide brochures. He also prepared 
maps for other authors of papers 
published in the “W.A. Naturalist” 
and “Emu”.”. 

Alan Notley, like Joe a former Club 

President and Honorary Life Member, 

wrote this tribute 

“I first met Eh Joe Gentilli at a WA 
Naturalists Club meeting at the WA 
Museum in early 1950. 1 remember 
Joe as an enthusiastic member 
participating in most excursions and 
taking an active part in Club meetings. 
Joe, his wife Melva, Kath Stewart, Bill 
Baggs and other Club members were 
also active members of the Western 
Walking Club. 

Early in 1951 Joe was actively 
involved with the National Fitness 
Council in starting the Western 
Australian Branch of the YHA. At 
Christmas 1951 Joe organized a 
camp at Pemberton of Naturalist 
Club and YHA members and was 
our guide and leader through the 
Karri forests. This was a new 
experience for many of us. 

I remember how he was so enthusiastic 
in encouraging younger persons to 
undertake projects. He introduced me 
to Rica Erickson and encouraged me 
to trial the key for her orchid book, 


and later, on our bushwalks, to collect 
trigger plants for Rica. 

Joe was a keen photographer. He had 
a darkroom set up in his unit in 
Nedlands and allotted some of us the 
use of it. He took many of the photos 
that were published in the Club 
Journal, and other publications. 
Examples are the photographs of the 
parasitic flowering plant, Pilostyles 
hamiltonii growing within the stem of 
Daviesia pectinata which were 
included in a paper by G.G. Smith 
titled “New Records of Distribution of 
Pilostyles Hamiltonii” in the Western 
Australian Naturalist Vol. 3, pp. 21- 
24 in 1951. 

Joe was so enthusiastic about WA. 
This is wonderfully expressed in his 
publication, 

“Weather and Climate of WA” 
published in 1965. When comparing 
WA with other similar climate zones 
including California he wrote: 

’from the point of view of a 
healthy, out- of- doors life, the 
southwest has an ideal climate, to 
be found nowhere else Nowhere 
does one so fully enjoy a hearty 
well-being and the joy of being 
alive in a sunny land.’ 

Joe encouraged many to face 
challenges that they would not have 
done otherwise. The achievements of 
these persons are his memorial”. 

My own introduction to Joe Gentilli 
was through his papers on climatology 
and the influence that climate had on 
animal and plant distributions. This 
gave real meaning to biogeographic 
theory and my interest in biogeography 
owes much to Joe's writings Later 1 got 
to know Joe personally and was inspired 
by his scholarship and cultural 
knowledge His quiet gentlemanliness, 
courtesy, humour and advice made visits 
to his study very special As Editor of 
the Western Australian Naturalist in the 
1990's 1 would visit Joe to discuss 
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referee and editorial changes to his 
manuscripts He was amazingly prompt 
and meticulous about making the 
suggested changes Within a matter of 
days I would get a phone call and hear 
his distinctive voice, “Joseph here” and 
be invited back for him to show me the 
changes to his manuscripts 

A full bibliography of Dr Gentilli’s 
publications has not been published but 
one is currently being prepared for 
publication. Other obituaries and 
biographical information on Dr Gentilli 
include 

Armstrong, P. 2001. Obituary; Joseph 
Gentilli: (1912-2000). Australian 
Geographical Studies, 249-252 

Dodson, J. 2000. Obituary: Joseph 
Gentilli (13 1 * 1 March 1912 to 1* August 
2000). Journal of the Royal Society of 
Western Australia, Vol. 83, page 99. 

A list of the papers by Joe Gentilli in 
the Western Australian Naturalist is 
presented below. 

1947 - Bioclimatic Controls in Western 
Australia. Vol. 1: pp.81-84, 104— 
107,120-126. 

- Micro-geography of Lake 
Leschenaultia. Excursion Report. 
Vol. 1:109-110. 

1948 - A Partly Underground Boletus of 
Extraordinary Size Vol. 1: 142— 
144. 

- Phenology- A New Field For 
Australian Naturalists. Vol. 2 pp. 
15-20. 


- With V. N. Serventy, The 
Blackwall Reach Cliffs, Swan 
River. Vol. 2: pp. 34-38. 

1949 - Pallid Cuckoo Observations. 
Vol. 2 pp. 59-64. 

1951 - Bioclimatic Changes In Western 

Australia. Vol. 2: pp. 175-184 

1952 - Present Climatic Fluctuations In 
Western Australia. Vol. 3: pp. 
155-165. 

1953 - Amanitas From Kings Park. Vol. 

pp. 25-34,59-63. 

1956 - Tropical Cyclones As 
Bioclimatic Activators. Vol. 5: pp. 
82-86,107-117,131-138. 

- Is The Western Australian 
Wheatbelt A Natural Region? 
Vol. 6: pp. 157-162. 

1961 - The Survival Of Natural 
Environment In Western 
Australia. Vol. 7: pp. 179-190. 

1972 - Aperiodic Starting Rains in 
Tropical Western Australia. Vol. 
12 pp. 89-93. 

1993 - Floods in The Desert - Heavy 
Rains In The Dry Regions Of 
Western Australia. Vol. 19: 201— 
218. 

1995 - Notes on the Climate of Perth, 
Western Australia. Vol. 20; 65- 
91. 

1996 - Seasonal Climates and Flowering 
Time. Vol. 21:103-118. 


-JOHN DELL 
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